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SAUGUS RIVER AND TRIBUTARIES FLOOD DAMAGE REDUCTION STUDY

Lynn, Malden, Revere and Saugus, Massachusetts/Summary of Study Reports:

Main Report and-Environmental Imnpact Statement/Report (EISIEIR):"Summarizes the
coastal flooding problems in the study area and alternative solutions;iescribes the se-
lected plan and implementation responsibilities of the selected plan, and identifies envi-
ronmental resources in the study area and potential impacts of alternative solutions, as
required by the Federal (NEPA) and state (MEPA) environmental processes.

Plan Formulation (Appendix A): Provides detailed information on the coastal flooding
problem and the alternatives investigated; includes: sensitivity analyses on floodgate se-
lection (including location and size of gates and sea level rise); optimization of plans;
comparison of alternative measures to reduce impacts; and public concerns.

Hydrology and Hydraulics (Appendix B): Includes descriptions of: the tidal hydrology
and hydrology of interior runoff in the study area, and of wave runup and seawall over-
topping, interior flood stage frequencies, tide levels, flushing, currents, and sea level rise
effects without and with the selected project for various gated openings.

Water Quality (Appendix C): Includes descriptions of existing water quality conditions
in the estuary and explores potential changes associated with the selected plan.

Design and Costs (Appendix D): Includes detailed descriptions, plans and profiles and
design considerations of the selected plan; coastal analysis of the shorefront; detailed
project costs; scope and costs of engineering and design; scope and costs of operation
and maintenance; and design and construction schedules.

Geotechnical (Appendix E): Describes geotechnical and foundation conditions in the
study area and the design of earth embankment structures in the selected plan.

Real Estate (Appendix F): Describes lands and damages, temporary and permanent
easements and costs of the selected plan, including the five floodgate alignments studied.

Economics (Appendix G): Describes recurring and average annual damages and bene-
fits in study area floodzones; economic analysis and optimization of alternative plans.

Socioeconomic (Appendix H): Describes the socioeconomic conditions in the study area
and the affects of the selected plan on development in the floodplain and estuary.

Planning Correspondence (Appendix I)iAflcludes all letters betw -- ,:) mmunity offi-
cials, agencies, organizations and the public and the Corps prior to ao;ncy and public re-
view of the draft report. f ,

Feasibility Study and EIS/EIR Comments and Responses (Appendix J): Includes all
project revisions, and comments and Corps responses to letters received during agency
and public review.

Environmental (Appendix K): Includes basic data from investigations of environmental
resources in the study area and presents the Mitigation Incremental Analysis.
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1 Nov. 1989
Saugus River and Tributaries, NA-NED Reply to Washington Level Review Team
Final Assessment

1. General. The WLRC Team Final Assessment of subject report vas received on
8 Sep 89 and was preceded by a draft assessment on 15 Aug 89. The following
replies to the final assessment were discussed with the WLRC team folloving a
site visit on 17 and 18 Sep 89 and meetings on 19 and 20 Sep 89 with NED staff
(see attached attendees). On several issues WLRC tom requested additional
information to review development of the damage analysis information and State
wetland regulations. In addition, they will be requesting Hydraulics and
Hydrology at Headquarters to prepare a position on the effectiveness of the
project's operating procedures. Office of Counsel will review the
effectiveness of State wetland laws to assure adequate protection of the
estuary storage area.

The ULRC team recommended emphasis on a quality prodvtct and receipt
of a letter indicating preliminary CZN Consistency and Water Quality
Certification rather than attempting to push for a December BERH meeting. The
BERH meeting has been delayed until March.

2. PLAN FORMULATION

2a. Revere zones 1, 2A, 2B, and 3 will be evaluated as separate
elements for the Regional Plan and LPP. Also Lynn's LPP will be evaluated to
determine whether the last increment of protection in reaches P to R including
its Strawberry Brook tidegate are incrementally justified. Lover levels of
protection for the Revere Beach Backshore LPP will be investigated to
determine the point of greatest net benefits, rather than infer that levels
below 100 year would not be considered.

2b. The sensitivity of the Saugus River and Tributaries Project due to
the proposed Revere Beach Erosion Control Project will be evaluated by
determining the total loss or up to a 20 year frequency loss in benefits due
to reduced overtopping by the new beach.

2c. The Town Line and Linden Brook flood control project is expected to
be built in five to ten years by the MDC (Reference Main Report page 29) and
final design has not started. When construction starts, it is expected to be
accomplished in phases. With design of the Regional Plan proceeding
concurrently, the design of the MDC project would be modified to exclude costs
unnecessary with the Regional Plan.

3. PROJECT COSTS

3a. The recreation benefits result from the features recommended in the
plan and are independent of the additional features which the MDC would
construct. The additional NDC features including, for example, landscaping,
irrigation, a new bath house, restored pavilions, board walks and lighting
which would extend the use of the park, would realize benefits over and above
benefits claimed in the report.
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Only the cost of a flood control dike located on higher ground adjacent
to the Boulevard would be eligible for 65/35 cost sharing. All other costs of
the Park Dike required for separable recreation use would be cost shared
50/50. This will be reflected in the cost sharing.

3b. The $38,800 OHRR costs for project features were developed in
detail and presented in the Design Appendix. The future shorefront OMRR costs
around the estuary, with and without the project are costs incurred by
property owners. Generally, due to a lower level of design on these
structures, the useful life is shorter than Corps built projects and thus have
a higher OMRR cost. An explanation of the analysis and criteria can be found
in Appendix A (pg. A-47 and Addendum 2).

3c. The value of wetlands is based on market value estimates which are
found along most of the Massachusetts coast. These wetlands have value for
limited agricultural use (harvesting of marsh grass). The use of the wetlands
for storage of flood waters would not change the existing use due to
restrictions currently imposed (or to be imposed, is. the Wetland Restriction
Program) by the ACEC designation on these coastal wetlands. The levels and
frequency of flooding on these wetlands would normally not be changed by the
project except during coastal storms when flood levels would be reduced as a
result of the project.

State wetlands and ACEC regulations and laws were provided to the WIAC
for requesting Office of Counsel and Real Estate to review. These offices
should coordinate with NED's Real Estate Office to substantiate that these
controls over wetlands will adequately protect the estuary storage area, and
that no other real estate interest should be required.

3d. The use of sand bag closures may not be appropriate for conditions
involving an infrequent closure used on very rare occasions and possibly on
short notice. A temporary closure, such as a dike would likely be more
appropriate and be constructed in a shorter time frame. The report would be
revised to reflect this change, in addition to Investigating a more permanent
closure in design.

3e. The report will comply with regulations in preparing the summary of
the estimated project cost and PED effort for the main report.

4. DAMACES AND BENEFITS

4a. As concluded at the meeting on 19 & 20 Sep 89, the 500 of benefits
in the freeboard range does not apply to this coastal project. The benefits
are 1000 of the damages prevented through the performance of the project. The
benefits should be corrected for the recommendad plan and used to compare the
sensitivity of the 100 analysis to the 50% analysis used in maximizing net
benefits.
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4b. Information about the method of derivation of stage frequencies for
sea level rise conditions was provided. Reference Appendix B section 14
"Rising Sea Level* paragraph e "Effects of Future Sea Level Rise on Tidal
Flood Plain Zones 'Appendix B pages 122-126. Inundation reduction benefits
attributable to the project because of sea level rise were calculated as an
additional benefit to the project compared to assuming sea level will not
rise. Sea level rise benefits were calculated for a 500 year level of protec-
tion only, given limited study time and resources. The sea level rise bene-
fits for the 100 year level of protection and the SiP level of protection were
estimated based on the results of the benefit calculation for the 500 year
level of protection. The flood damage reduction relationships assuming no sea
level rise between existing conditions, the 100 year plan, 500 year plan, and
SPN plan, were used to estimate the additional benefits for the 100 year and
SPN plans with sea level rise, based on the calculated 500 year benefits.

NED provided the back-up data for the sea level rise benefit calcula-
tions to the Washington Level Review Team by memo dated 28 Sep 89
(Ignazio/Schiffer).

4c. Future development planned for the project area includes the Lynn
South Harbor Development, to consist of seven high rise office buildings, 500
residential units, and 350 room hotel, 15 retail shops, a 500 seat restaurant,
a 200 slip marina, a harbor club facility, and parking for 2500 cars. This
development was estimated in 1985 to cost $500 million. Another development
planned for the project area is the Harborside Landing Condominium project,
which is to contain 452 condominium units, a public marina, and parking on ten
acres of land, for an estimated cost of $100 million. An office and retail
development planned to be built at the Revere Beach KBTA Station is valued at
$9 million, and a $50 to $60 million residential development by Carabetta
Residential is planned for the adjacent land. Together, these major develop-
ments planned for the project area have a value of over $660 million. Since
current regulations require all new structures built in a flood plain to be
floodproofed to the 100 year event, these structures will not be damaged in
the more frequent, below 100 year, events. However, should a greater than 100
year event occur and the floodproofing elevations of the new structures are
exceeded, it is reasonable that such an event could cause $15 million in
damages. $15 million is only 2% of the total $660 million value of the
structures. NED provided the supporting back-up data for future developments
included in the flood damage analysis to the Washington Level Review Team by
memo dated 28 Sep 89 (Ignazio/Schiffers).

4d. Transportation benefits were included in the analysis of the cost
of flooding to Lynn, Revere and Saugus. Average ridership per day for the
MBTA Blue Line through Revere and the B&M Commuter Rail were determined, and
the costs of lost service due to flooding, the cost of providing busing to
route riders around the flooding, and the costs of actual physical damage to
structures and utilities of the rail service were included in the benefit
analysis. Flooding damages to highways were also included in the analysis,
including the costs of road repairs, costs of traffic diversions, clean-up
costs, and losses of autos. These damages were calculated for Route 1, Route
1A, Route 107, Broadway Street, and the American Legion Highway.
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4.. FloeSiing damages to vehicles were included in the analysis as part
of the total r ages to residential structures. Vehicle damages were included
in the typicai damage functions developed for the various types of residential
structures. It was assumed that each house had two vehicles valued at $2000
each. At flooding three feet above the first floor elevation of the struc-
ture, the vehicles at that structure were considered to receive full damage,
or $2000 of damage. As the flood stage increases from the first floor eleva-
tion to two feet above the first floor, vehicles receive minor damages,
increasing from $50 to $500 per vehicle. With flooding at the first floor
elevation, damage to vehicles is 1 to 4 percent of the total structure damage,
depending on the type of structure. With flooding at one foot above the first
floor elevation, damage to vehicles is two to three percent of the total
damage. At two feet above first floor, vehicle damage is also two to three
percent of the total damage, depending on the structure. At three feet above
the first floor, vehicle damage is seven to 11 percent of the total damage.
This jump from two to three percent to seven and 11 percent reflects the
increase in damage to the vehicle from minor damage under $500 to full damage
of $2000, and also reflects that a house receives the major portion of damages
with first floor flooding. Damage to vehicles in commercial car lots was also
included in the analysis. It was assumed that car lot owners would be able to
move and thus prevent damage to one-half of their vehicle inventory. Damages
were then estimated for each car lot based on the size of the lot and the
types of vehicles sold.

NED provided the back-up data shoving the methodology by which damage to
vehicles was included in the flood damage analysis to the Washington Level
Review Team by memo dated 28 Sep 89 (Ignazio/Schiffers).

4f. Discussions of the damages and derivation of the elevation-
frequency relationships in Table 17 in Appendix 5 were provided at the 17-20
Sep 89 meeting and site visits. Reference Appendix 3 Section 7 "Tidal Flood
Plain Zones" pages B-43 through B-54 for discussion of existing condition
elevation frequency relationships. Modified elevation frequency discussion is
presented in Appendix B Section 9 'Interior Runoff During Storm Tides" pages
B-60 through B-62. Back-up data for damages and recurring losses were
provided to the WLRC by memo dated 28 Sep 89 (Ignazio/Schiffers). The cause
of damages are discussed in the main report pages 17-20; Appendix A, pages A-
17 to A-34 and Appendix B. pages B-46 to B-54.

5. SEA LEVEL RISE

The project will be evaluated for a 50 year evaluation period and
potential modifications for Case II and III sea level rise.

6. ESTUARY STORAGE

6a. The SP plan assumed a coincident 100 year interior runoff with the
required storage capacity of 5,800 acre-feet. Questions have been raised by
the WLRC concerning the stated requirement of 5800 acre feet of interior
storage for the SPN design level and the recommended interior storage of 5400
acre feet.
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As discussed in Section 12 "Design Floods* page B-105 of Appendix B -
the establishing of interior drainage requirements and criteria for a regional
flood control project is not a definitive hydrologic process. In attempting
to provide a high degree of flood protection in a regional plan, severe
interior runoff criteria was adopted.

With Design Tide frequencies of one percent (100 year). 0.2 percent (500
year) and SPN, the adopted c interior runoff rates were ten percent
(10 year) two percent (50 year) and one percent (100 year) chance events
respectively. In all cases future Improved drainage conditions were assumed,
and resulting peak interior runoff rates were assumed to occur c
throughout the closure period. The interior runoff volumes together with
uncontrolled wave overtopping for the three design conditions were 2300, 4400
and 5800 acre feet respectively.

Sufficient estuary lands are presently available to adequately store
interior runoff. Preserving all lands below +7 feet NGVD would assure 5400
acre feet of storage between elevation +2 and +8 feet NGVD (start of damage).
Therefore, 5400 acre feet was adopted as an interior storage requirement to
assure that sufficient storage is available to allow for development of
Laplementable operational criteria for the Regional Plan. The 5400 acre feet
is 93 percent of the required storage assuming a SPN ocean tide coincident
with a peak one percent chance interior runoff. Based on the assumptions
described above i.e. 1) future improved drainage condition interior runoff 2)
peak interior runoff rates occurring continuously over entire closure period
and 3) the relative severity of adopted coincident frequencies, the adopted
5400 acre feet is considered a reasonably conservative requirement and will be
refined by rainfall runoff modelling and mapping of the estuary during design.

6b. The gate closure procedures (navigation gate and tainter gates)
will be based on hydrologic conditions affecting the site and predictions of
weather and storm surge severity. Gaging equipment will be installed so it
can be continually monitored at the floodgate operating room for the following
hydrologic parameters:

- Ocean level
- Harbor level
- Upper tidal basin level
- Precipitation
- Barometric pressure
- Temperature
- Wind direction and velocity
- Saugus River Discharge (DA- about 25 sq ni)
- Possibly a GOES Data Collection Platform to relay back this hydrologic

data to the Corps Reservoir Control Center or to the MDC office in Boston.

A voice radio and telephone coiunication with the NDC office in Boston
and the Corps ICC office will be implemented. In addition, weather forecasts,
severe storm warnings and tidal surge forecasts will be provided by the Boston
office of the National Weather Service by teletype or similar means. Also the
National Oceat, Service will annually provide predicted hourly tide levels and
daily high and low tide levels for Broad Sound for every day of the year.
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The prescribed regulation procedures, to be developed and prepared by
the Corps Reservoir Control Center will be fully coordinated with MDC
personnel, US Coast Guard, local officials and navigation interests. The
procedures will be based on long-term operating experiences at several Corps
built tidal barriers locc..d in southern New England, namely Stamford, CT,
Providence, RI and Nov Bedford-Fairhaven, HA. The Stamford and New Bedford
barriers, in operation since 1968 and 1966, respectively utilize harbor
ponding areas for interior runoff and are operated with due consideration to
navigation interests. Necessary training of NDC personnel will be provided by
RCC personnel during and after construction of the project.

It is of interest to note that the New Bedford-Fairhaven harbor ranked
in value as the number 2 fishing port in the country in 1988. In 1987
commerce equalled 453,000 tons which included 245,000 tons of fuel oil, 90,000
tons of fish/shellfish, 79,800 tons of sand/gravel/rock and 23,000 tons of
fresh fruits. In addition, thousands of passengers were transported on sight-
seeing tours. The operation of the New Bedford barrier, which has been
operated 140 times since its completion for hurricanes and coastal storms, has
had no adverse impacts on these activities.

In February 1978 the National Weather Service provided weather and storm
bulletins to the public concerning the possibility of severe weather, strong
winds and high tides some 36 to 48 hours in advance of the onslaught of the
storm. There will be more than enough lead time provided by the National
Weather Service to coordinate all nees.Us activities before gate closures
are undertaken which will take approximately 20-30 minutes to complete. The
regulation procedures for major storm and tide conditions, as well as the aor
freauent lesser events will take into account during the period of closure the
following:

1. the volume of runoff from the Saugus River (25 sq. mi +),

2. the potential runoff from the local 21 sq. mi. area, based on
existing rainfall at the site, plus additional forecast rainfall (a rainfall-
runoff model for the local area will be developed during the design phase),

3. and potential wave overtopping.

Under rare design storm conditions, gate closures would be complete when
rising tide levels reach elevation 2.0 ft. NGVD. Table 14, psSe B-32 of
Appendix B, which was based on information prepared by the National Weather
Service, indicates in the 57 year period from 1922-1979 that the maximum tidal
mjuM between each hourly observed tide level and each hourly astronomical
(predicted) level was 4.9 feet. During the February 1978 event the maximum
tidal surge was 4.6 feet. A plot of the observed and astronomical tides in
Boston Harbor on 6 & 7 February 1978 is shown on Figure 19, page 5-112 of
Appendix B. The highest gbserved low tide level during this record event (in
which two tides reached or exceeded 10 feet NGVD), was minus 2 feet NGVD or
four feet below the plus 2 feet used for our design criteria.

6c. The response is being prepared.
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6d. Actual loss of storage would not be significant in the estuary due
to existing wetland laws in force or to be initiated in the estuary in the
future, as well as local assurances required by the project. Laws currently
in force include the State's Wetland Protection Act, and ACEC designation. The
Vetland Restriction Program is expected in the near future. The Corps
Regulatory Program has also been active in protecting the wetland in the study
area against illegal fill activities. The project's assurances require
protection of the storage area and compensatory storage for any legal fills.
Project O&( includes an increased enforcement effort to monitor and enforce
the laws, as well as, educate and coordinate with the public, conservation
comissions and agencies. Thus, no significant loss of storage should occur
with the project.

Provided to the WLRC team at the meeting were a description of the ACEC
and Wetland Restriction Program requirement. Also provided were letters of
intent to enforce wetland regulations from MDC, Revere, Lynn and Saugus who
surround the estuary. Additional coordination on this issue is on-going
between the Real Estate office at Headquarters and NED.

The value of the wetlands at $1500 per acre is based on the upper limit
of value for wetlands within the project area. Potential developable areas
are not included or considered as part of the wetland area. The non-Federal
sponsor realizes the pressures on development around the estuary and supports
the need for additional enforcement effort required by the project. The
implementation of the State's Wetland Restriction Program will provide
additional assistance to the State in protecting the storage area.

7. NON-FEDERAL ASSURANCES

7a. The final feasibility report will include the letter of intent with
the statement of finanrial capability (provided at the 19-20 Sep meeting) and
a preliminary financing plan. Letters of assurance from Revere, Lynn and
Saugus were also provided.

7b. The response is being prepared.

7c. The non-Federal implementation responsibilities will be worded the
same in both the LCA and main report.

8. Final CZM consistency determination and State Water Quality Certification
will be obtained following the completion of the General Design Kemorandun
information. A letter from the State is being requested prior to the Senior
Briefing of WLRC decision makers (early February) for an indication of CZM
Consistency and Water Quality Certification. The SHPO letter will be provided
upon receipt.

9. The statement that the floodgate could be used as a fishing pier was
removed from the report.
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10. Information provided to the WLRC team at or following the meeting,
includes:

* one full size set of project plans;
* ACEC and Wetland Restriction Program descriptions;
* Letter of Intent with statement of financial capability from the

Metropolitan District Comission; and letters of assurance from Revere, Lynn
and Saugus;

and, economic backup sent by letter dated 28 Sep 89.

WLRC MEETING - 19 SEPTEMBER 1989

ATTENDANCE

Bob Hunt Study Manager, NED
Pete Jackson Chief, Comprehensive River Basin Sec., NED
Bill Hubbard Environmental Resource Sec.,-NED
Ed Fallon Real Estate-NED
Paul Pronovost Planning Division-NED
Alex Otto CECW-PE
Ed O'Leary Economics Section, NED
Joe Finegan Engineering Div.; Chief, Water Control Br.-NED
Mark Geib Engineering Div. Hydrology-NED
Larry Donovan Review Manager, WLRC
Edmond A. Schiffers Economic Reviewer, WLRC
Art Klingerman Chief, Mgmt. & Review Div. II, WLRC
Forester Einarson Environmental Review, WLRC
Chuck Wener Chief, Hydraulics & WQ Sec, NED
Bob Martin Planning Division-NED
Rich Ring Economics Section-NED
Karen Frederickson Economics Section-NED
Steve Rubin Impact Analysis Branch-NED
Don Wood Hydraulics WQ Sec-NED
Mike Walsh Coastal Eng. Sec-NED
Don Martin CENED-PL-B
Chuck Sargent BERN (17 & 18 Sep. Site Visit Only)
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22 Nov. 1989

SAUGUS RIVER AND TRIBUTARIES. MA-NED FOLLOW-UP REPLY TO WASHINGTON LEVEL
REVIEW TEAM FINAL ASSESSMENT

1. GENERAL. In response to CECW-PE, I Nov 89 letter regarding the
adequacy of the MOC's letter of intent, two additional letters were
provided to WLRC. A letter from the MDC dated 27 Oct 89, clarified their
intent to fund the project. A letter of support and assurances from the
city of Maiden dated 24 Oct 89 was also provided. With regard to your 8
Nov 89 letter recommending acquisition of the estuary storage area, the
report Is being revised to reflect necessary acquisition costs.

2. PLAN FORMULATION

a.(0) Revere's zones 1, 2A, 2B and 3 were evaluated as separate
elements for the Regional Plan and LPP. The Park Dike (and sluice gate)
separately protect these areas, and net benefits were optimized at the SPN
level, as shown, for zones 2A, 28 and 3. Zone 1 was separately optimized
at the 100 year level In the draft report, and benefits held constant In
this analysis. The Incremental analysis for the rest of the LPP Is shown
in Item a.(3).

PARK DIKE PROTECTING ZONES 1, 2A, 28 & 3
(Option 1 - LPP and Option 3 - Regional Plan)

Level of Protection (1988 Price Level)
100 Year 500 Year SPN SPN+1

First Cost (SM)* 2.58 2.59 2.73 2.87
Average Annual Cost (SK) 246 271 283 296
Average Annual Benefits (SK) 765 828 853 855
Not Benefits (SK) 519 557 570 559

Note: The First Cost excludes the Recreation increment of $1.2 M. Annual
costs and benefits also exclude the recreation increment.

a.(2) Lynn's LPP was evaluated to determine whether the last
increment of protection in reaches P to R including its Strawberry Brook
tidegate are incrementally justified. Two additional alternate alignments
to tie the project to high ground were evaluated: one alignment was east
and another west of C.L. Hathaway and Strawberry Brook. Both alignments
first costs were higher and benefits less than the alignments reported in
the report. Thus there is no change In the LYNN LPP NED Plan.

a.(3) A lower level of protection for the Revere Beach Backshore LPP
was Investigated to determine the point of greatest net benefits. The
following shows that the remaining North Beach and Pines River increment
of the LPP are optimized at the 100-year level. The optimization of Zone
1 to 3 is shown In Item a.(1).
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SAUGUS RIVER AND TRIBUTARIES, MA-NED FOLLOW-UP REPLY TO WASHINGTON LEVEL
REVIEW TEAM FINAL ASSESSMENT

Option I (LPP) North Beach & Pines River
(Zones 4A to 6C)

Level of Protection ('88 P.L.)
60 Year 100 Year 600 Year SPN

First Cost (SM) $14.2 $14.5 $15.5 $18.0
Average Annual Cost ($K) 1260 1287 1376 1598
Average Annual Benefits ($K) 1242 1320 1401 1422
Net Benefits ($K) - 18 33 25 -176

b. The sensitivity of the proposed Revere Beach Erosion Control
Project was evaluated by determining the loss of benefits assuming the new
beach would be effective in reducing overtopping up to a 20 yee event.

Both the LPP Park Dike and Regional Plan remain feasible. The LPP's North

Beach and Pines River may not remain feasible.

Option I & 3 Option I - 100 Year
SPN Park Dike Area No.Beach & Pines River

1988 Price Level Zones 1. 2A. 26, 3 Zones 4A to 6C

Net Benefits ($K) S 670 $ 33
Loss of Benefits ($K) -296 -249
Sensitivity Net Benefits ($K) $ 275 $ -216

Reg. Plan excl.
Increment Increment Pt. of Pines &

Regional Plan ('68 P.L.) Regional Plan Pt.of Pines Park Dike Park Dike
First Cost ($M) $ 86 $ 8.7 $ 2.73 $ 73.6
Average Annual Cost (SK) $ 6,587 $ 920 $ 283 $ 7,384
Average Annual Benefits (SK) $10,906 $1.900 $ 853 $ 8,203
Net Benefits (SK) S 2.369 $ 080 $ 570 $ 819
Loss of New Beach Benefit
at No. Beach and Pines
River (Sensitivity) (SK) ..- 249

Sensitivity Net Benefits (SK) .. 570

4. a. We concur that S0 percent of the benefits in the freeboard range
do not apply to this coastal project. The benefits should reflect 100% of
the damages prevented through the performance of the project. The
following compares the sensitivity of the Regional Plan benefits using the
50% and revised 100% analysis, which shows an insignificant change In
benefits.

Regional Plan Analysis: 60% 100% Change
Average Annual Benefits: $10,660K $10,966K + 0.8

('88 P.L.)
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5. The sensitivity of the Regional Plan to future rates of sea level rise was
evaluated using two assumptions: 1) Is the Regional Plan economically
Justified 0 a 50 year evaluation period at the historical rate or when one foot
would occur for Case 3.; and 2) Can the project be feasibly modified for sea
level rise.

a. The Regional Plan Is economically feasible when evaluated for both a 50
year evaluation period with a historic sea level rise and a 35 year life,
assuming a one foot rise under the Case 3 sea level rise scenario.

Historical
Rate Case 3'

Project Economic Evaluation Period 50 Years 35 Years
('88 P.L.)

Average Annual Cost (6K) S 8.700 S 9,040
Average Annual Benefits ($K) $10,624 $11,980
Net Benefits (SK) $ 1,924 S 2,940

b. The Regional Plan could be modified for all cases of sea level rise.
Modifications could Include measures to maintain a high level of protection,
and limiting the number of gate closures to range between 3 and 40 per year.
Modifications for the level of protection could return the project to an SPN
level after each foot of sea level rise has reduced that level to about a 350
year level of protection. Costs were estimated for raising by one foot the
floodgate structure and shorefront protective structures along Lynn Harbor,
Revere Beach and Point of Pines (and assuming the top opening of the gates
would be raised roughly one foot) for each foot of sea level rise. In order to
limit the number of closures to about 40 per year where no significant water
quality impacts would occur, the start of damage around the estuary would be
raised one foot for each foot of sea level rise. The cost reflects raising low
areas along the riverbank with walls or dikes, Just as would have occurred
without the project to keep pace with sea level rise. Assuming these changes
were being made today and the project had experienced one foot of sea level
rise, the potential feasibility is reflected in the following analyses for each
foot of sea level rise.

Maintain Level Limit Gate Maintain
of Protection Closures Level &

Benefits and Costs per Foot of Between SPN Between 3 to Limit Gate
Sea Level Rise and 350 yr. 40 per year Closures

($ Millions) Case 2 Case 3 Case 2 Case 3 Case 2 Case 3
Raise Ocean Shorefront & Floodgates S 4.8 S 4.3 .. .. $ 4.8 S 4.3
Raise Estuary Rivers Banks .. .. $13.4 $10.7 $13.4 $10.7

Average Annual Cost $ 0.5 $ 0.4 $ 1.3 $ 1.1 S 1.8 6 1.5
Average Annual Benefits $ 1+ $ 1+ $ 1.3+ S 1.1+ s 2.3+ $ 2.1+

A-11



SAUGUS RIVER AND TRIBUTARIES, MA-NED FOLLOW-UP REPLY TO WASHINGTON LEVEL REVIEW
TEAM FINAL ASSESSMENT

Displaying the average costs per foot of sea level rise facilitates the
analysis of Benefits. Raising the level of protection appears justified based
on the assumption that Benefits for each foot of sea level rise would be at
least equal to the 01.1 million of benefits presented In the report for one
foot of sea level rise. Since similar dumages would occur over a shorter
period than 100 years, the benefits may be much higher.

Constructing or raising walls or dikes around the estuary for each foot of sea
level rise was found nearly equal to the savings in operation and maintenance
costs, thus the benefits are shown equal to the annual cost of raising.

6 c. This WLRC comment raises several concerns. First, that the implemen-
tation of the recommended plan would allow local communities to reduce the area
presently subject to floodplain ordinances. Undoubtedly Implementation of the
project would prompt the local communities to request a FEMA review of the
Special Flood Hazard Areas as now defined. The outcome of this review will
depend on FEMA's criteria for establishing the Flood Hazard Area and their
coordination with NED as discussed in our response to 7(b). The Main Report
will be modified to delete references to post project FEMA developed flood
hazard elevations and to include a discussion of the process conmunities would
use to involve FEMA in its post project flood hazard review.

The second concern is that if during a major storm event the gates were not
closed early enough and were operated at 7 feet NGVO, there would not be
sufficient estuary storage available to keep ponding levels In the estuary
below start of damage. As more fully discussed In paragraph 6b, the gate
closing procedures would be based on storm tide severity, Interior runoff, and
necessary pondlng requirements. The tide levels at which the gates would be
closed would range from about 2 feet NGVD during a very rare event, to
approximately 7 feet during an event when the tide Is expected to reach 8 to
6.6 feet.

The adopted project capability (APC) Is described in sections 12 and 13. and
graphically presented on plate 7, all of Appendix B. Using the adopted
coincident frequencies described in these sections, additional sensitivity
analyses were conducted in an attempt to address WLRC concerns. These
analyses, summarized below, Indicate potential interior flood levels resulting
from assumed closure elevations of 4, 6. and 7 feet NGVD.
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MODIFIED ESTUARY FLOOD ELEVATIONS

Closure 1% (100-Yr) 0.2% (SO0-Yr) SPN
Elevation Storm Tide Storm Tide Storm Tide
(ft, NGVD) (El. ft,NGVD (El. ft, NGVD) (El. ft, NGVD)

4 7.0 7.9 8.6

6 7.2 8.2 8.8

7 8.2 9.0 9.6

APC* 7.4 7.6 "8.0

Closure elevations for Adopted Project Capability are about 6'. 3.5'
and 2' for the 100-year, 500-year. and SPN, respectively (plate 7 of
Appendix B).

These sensitivity analyses demonstrated (see following table) that with an
assumed gate closure elevation of up to 5 feet NGVD (mean high tide) the
resulting modified interior flood level for SPN conditions would only be up to
0.6 foot higher than the adopted project design interior level. The change for
a 600-year storm tide condition would amount to a 0.6 foot maxinum increase.
while the estuary flood level for 100-year conditions would actually be a
little lower. NED feels strongly that the adopted project capability can be
met and that gate closure at levels higher than adopted for design is highly
improbable. The assumption of closure at levels approaching 7 feet NGVD for
storm* of this severity is deemed to be unreasonable and of the absolute
remotest I ikel ihood.

CHANGE IN ESTUARY LEVEL FROM ADOPTED
PROJECT CAPABILITY FOR VARIOUS STORM TIDES

Closure 1% (100-Yr) 0.2% (500-Yr) SPN
Elevation Storm Tide Storm Tide Storm Tide
(ft. NGVD) (feet) (feet) (feet)

4 -0.4 +0.3 +0.6

5 -0.2 +0.6 +0.6

7 0.8 1.4 +1.6
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d. In conformance with your recommendations (Letter dated 8 Nov 89) to
acquire a real estate interest in the estuary storage area, the report will be
revised to include acquisition costs. The present estimate of $5.3 million is
only an indication of what acquisition might be, based on the average cost of
wetlands in the greater Boston area. An indepth study was not conducted but a
detailed real estate planning report will be accomplished in the design stage
(PED).

7. b. Item "g" of the assurances on page 106 will be deleted and the
highlighted second paragraph on page 68 In the Main Report will be revised to
read:

The local communities would be required, to the extent legally empowered,
to implement floodplain management programs to ensure wise use of the
floodplains In, as well as adjacent to, the project area. To effectively
operate the project and protect the required storage area, the selected plan
calls for acquisition of the estuary storage ares in fee or easement up to
elevation 7 feet NGVD.

The selected plan also calls for any new development around this tidal-
estuary to comply with established FEMA flood insurance and floodplain
management program. If after completion of the Regional Floodgate Project,
FEMA considers revising the base flood level for flood insurance purposes
within the protected project area, this study should be done in coordination
with the New England Division, Corps of Engineers. This provision will be
included in the LCA and is necessary to ensure there will be no adverse impacts
on the project's flood control operations and that proper flood levels are
identified for zoning purposes. This study should also consider the impacts of

&ea level rise. (Note: The provision that the FEMA study be coordinated

with the Corps is not included in the LCA since it is not a requirement
of the non-Federal sponsor, but will remain in the text of the Main Report.)
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U'IMJRM AOCISITICN & E+D 0OSTS - S4MARY

A. Engineering and Design Estimate

Additional work effort to sup ort acquiring the estuary.

Iupact Analysis Br. Wetlands Aerial Rotography $ 5,000
Interpretation

Ground Truthing and Verification $ 5.000

Subtotal $ 10,000

Real Estate Planning Report for Acquisiticn S200.000
of Estuary

Estuary Total $210,000

Appendix D - Initial E+D Estimate $6.720.000
RPvised Total E&D $6,930,000

B. Estuary Acquisition costs During Construction

Apperdix F (Rev'd) Estuary Real Estate $5,326,000
Surveys & Imw nts 400,000
Wetland Interpretation 16000

Total Estuary Acquisition Cost $5,742,000
Apperdix F (Rev'd) Other Real Estate (Lands & Dmuages) $2.400.000

Revised Total L&D $8,142,000
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U.S. ARMY ENGINEER DIVISION, NEW ENGLAND

COST ESTIMATE
for

Regional Saugus River Floodgate Plan
under the

Flood Damage Reduction Study
Saugus River and Tributaries

Lynn, Malden. Revere and Saugus

Massachusetts

Prepared By: New England Division

Submitted By: g.o~ r ds YChistoper hL dsay

Cost Engine

Approved By:
Robert N. Maki
Chief, Cost Engineering Branch

Estimate Prepared Date: April, 1989

Effective Pricing Date: October, 1988

Last Revision Date: 29 November 1989
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revi d 12/06/89 SAUGUS IVER AN TIIIUTARIES - CUTS 10. 14021
REGIOIAL SAUGS RIVER FLOODGATE PIA - ALIIEN1T 10. 2

(October 1088 Price Levels)

STANDARD PROJECT NORTEASTn (SPI)

SUOIUT OF COSTS By COST ICCOUIT

COST
ACCOUIT ESTIDATED COTIIGIlCT COITIN MIK
IUEG COST ACCOUNT AM3UNT PERZT MrIT TOTAL AIONl

01. LADS AiD DAOGES 36,989,000 16.51 31,153,200 38,142,000

02. RELOCITIONIS 574,400 21.11 120,900 1695,000

05. LOCKS 10,652,200 32.41 3,453,000 814,105,000

06. FISH AiD WILDLIFE FACILITIES 177,000 19.8% 35,100 3212,000

11. LEVEES AlID FLOODRULLS 40,952,000 22.11 9,061,300 350,013,000

17. BEC IERPLETISIM T 164,400 23.11 38,000 8202,000

19. BUILDINGS, GROUNDS AND UTILITIES 237,000 20.01 47,400 5284,000

30. EGINEEING Mll) DESIGN 5,775,000 20.01 1.155,000 36,930,000

31. SUPERVISION AND ADEIISTRATIOI 3,608,000 25.01 902,000 14,510,000

TOTAL PROJECT FIRST COST 169,129,000 23.11 315,965,900 185,093,000

IOTE: Eltintes for Cost Accounts 01, 30 and 31 art deve'opd elsewhere in
this rtport.
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SAUGUS RIVER A TRIB7,AIES - CMIS N0. 14021
REGIONAL SUGUS RIVER FLOODGATE PLAN - ILIGMET 10. 2

(October 1988 Price Levels)

STAD RD PROJECT IORTIEA.TER (SP)
Cori
ACCOUTT ESTINATED COITINENC COTIGENC
NUIE ITIM DESCIIPTIOI QUAITITY UNITS UNIT PRICE ANIUNT PERCENT 1OUI? TOTAL AOiT

01. LANDS An DAMAGES
aquisitions and easements 86,991,500 16.51 81,153,600 88,145,!00

TOTAL COST ACCOUNT 01. LANDS AD DAUGES 06,091,500 16.51 11,153,600 18,145,000

02. RELOCATIONS
Drainage System for Reach B and C

12" RCP 400 LF 20.00 8,000 25.0% 2,000 10.000
18" RCP 575 LF 25.00 14,375 25.0% 3,594 17,969
24 CP 65 LF 30.00 1,950 25.OZ 488 2,438
36 IC? 1s LI 60.00 900 25.0% 225 1,125
plug 12" pipe 5 UA 500.00 2,500 25.0% 625 3,425
tie pipes to exist M 9 A 500.00 4,500 25.0% 1,125 5,625
remove exist pipe 100 LF 10.00 1,000 25.0? 250 1,250
manhole 1 LA 2,000.00 2,000 25.0% 500 2,500
sluice gate (18'x19") 1 LA 4,400.00 4,400 25.01 1,100 5,500
sluice gate (36"x36") 1 LA 13,200.00 13,200 25.0% 3,300 16,500

sluice gate & closure 1 LS 38,500.00 38,500 20.0% 7,700 46,200
for 60' pipe

Subtotal Drainage System 191,325 22.9% 120,906 I:2,000

sluice gate a closure I LS 38,500.00 38,500 20.01 7,700 48,200
for 80' pipe

Lynn Beach F
sluice gate (72"572") 1 UA 24,200.00 24,200 20.0% 4,840 29,040
sluice gate (84"x84') 1 UL 31,900.00 31,900 20.0% 6,380 38,280
sluice gate (48x48") 1 LA 16,500.00 16,500 20.01 3,300 19,800
Park Dike South
replac 'conc sidealk (6") 2,187.00 ST 60.00 131,220 20.0? 26,244 157,464
Park Dike North
replace'conc sidewalk (61 1,576.00 ST 60.00 04,560 20.0% 16,912 113,472
Sales Cr sluice late (72"x?21 1.00 UA 24,200.00 24,200 20.0% 4,840 29,040
Reere Park Dike 1/S Floodwalls
replace 3" bit cone. pavemnt 220 ST 16.00 3,520 25.01 880 4,400
remove odc fish pier(if req'd) 5,800.00 Sy 0.25 353,650 20.0% 810,730 164,380
repair road surface 1.00 LS 84,800.00 864,800 25.01 816,200 881,000

TOTAL COST ICCOUNT 02. RLOCATIONS 0574,375 21.11 1120,932 3695,000
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SAUGM RIVEBSAUGUS RIVER

COST
ACCOM ESTIUM CONTING CONTINGENCY
I ER ITEM DESCRIPTION QUANTITT U1ITS UIT PRICE AMlT PERCT ANDUIT TOTAL AMOUNT

05. LOCKS
mitre gate I EL $4,124,000.00 14,124,000 40.0 131,650,000 85,774,000

piles - auger '.2,700 LF 3.00 38,100 30.0% 11,000 49,100
piles (12 sq. in. prestressed) :2,900 LF 30.00 387,000 30.0% 118,000 503,000
reinforced concrete 5,890 CT 350.00 2,081,500 20.0? 412,000 2,473,500
stone blanket 670 CY 40.00 26,800 200.0% 54,000 80,800
gravel bedding 710 CT 16.00 11,360 100.0% .11,000 22,360
dredge for cofferdau(-27.Sngvd 23,100 CY 7.80 180,180 75.0? 135,000 315,180
dredge site (-14) 1 channel 55,600 CY 7.80 433,880 75.0? 325,000 758,680
backfill gates & channel 19,100 CT 8.00 152,800 10.01 15,000 :67,800
cofferdam

SSP - ?Z-27 (new material) 1,158,300 B 0.70 810,810 20.0% 182,000 972,810
piles (puli & stockpile) 1,:58,300 LB 0.30 347,490 20.0? 69,000 418,490
*2 in. dia. pipe spud 209,000 LB 0.70 146.300 20.0% 29,000 175,300
pipe spud (pull & stockpile) 120,000 3 0.30 36,000 20.0? 7,000 43,000
box girders 775,000 U 1.00 775,000 20.0% 155,000 930,000
gravel 1,300 CT .5.00 19,500 10.0? 2,000 21,500

site preparation 1 LS 25,000.00 25,000 20.0% 5,000 30,000
operator - house no. I I LS :65,000.00 165,000 20.0% 33,000 198,000
operator - house no. 2 1 LS 75,000.00 75,000 20.0% 15,000 90,000
generator t:nszaiied) I LS 100,000.00 100,000 20.0% 20,000 120,000
utili*ies I TS 50,000.00 50,000 20.0? 10,000 60,000
railing 300 LI 15.00 4,500 20.0% 1,000 5,500
devtering I "'S 504,700.00 504,700 30.0% 151,000 855,700
dolphins - 4 1 El 117,430.00 117,430 40.0% 47,000 164,430
aids to navigation I LS 50,000.00 50,000 30.0? 15,000 55,000
gages and radios L LS 10,000.00 10,000 30.0? 3,000 13,000

.TIL COST ACCOU 05. LOCKS S10,652,150 32.4? 13,453,000 114,105.000

06. FISH AnD WILDLIFE FACILITIES - ITIGATION
excavate clean sand

used on Park Dike 30,370 CT see Park Dike estimate
excavate sal:y sand

used to build berm/dike 4,000 CT 4 16,000 20.0? 3,000 19,000
stockpiled on site 35,370 CY 4.00 141,480 20.0% 28,000 39,480

seed dike 100 NF 48.00 4,800 25.0? 1,000 5,800
plant Maush grass (0.5 acre) I AC 2,300.00 1,150 25.0? 300 !,450
fertilizer 10.5 acre) 1 AC 1,200.00 600 25.0? 200 800
transplant clam 2 AC 6,290.00 12,580 25.0? 3,000 15,580

TOTAL COST ACCOUNT 06. FISH AND WILDLIFE FACILITIES 1170,610 20.4% 336,000 8212,000
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COST
hCCOUIT EMUTED CONTINGENCY CONTINGNC
NUE 1E DsDCIPION QUANTITT UNITS HIT PRICE AIUT PERCENT dolT TOTAL AlNT

11. LEVEES MN FLOODW
Flushing Gates
tainte? gates (15'x 50'1 10 El S654,300.00 S6,543,000 20.0% 1,309,000 87,852,000
reinforced cone. + 25 % labor 7,570 CT 437.50 3,311,875 20.0% 662,000 3,973,875
concrete * 25 % labor 6,785 CT 312.50 2,120,313 20.0% 424,000 2,544,313
piles (12" sq. prestressed) 71,012 IF 60.00 4,260,720 30.01 1,278,000 5,538,720
stop log I LS 547,000.00 547,000 20.0% 109,000. 656,000
site preparation i LS 40,000.00 40,000 20.0% 8,000 48,000
braced co f erda
P-27 (new materials) 1,498,000 LB 0.70 1,048,600 20.0% 210,000 1,258,600
P-27 (pull & stockpile) 1,498,000 LB 0.30 449,400 20.0% 90,000 539,400
n-27 (drive and pull) 1,334,250 LB 0.45 600,413 20.0% 120,000 720,413
H 126x3 (new materials) 180,000 LB 0.80 144,000 20.0% 29,000 173,000
HP 12x63 (pull & stockpile) 180,000 LB 0.60 108,000 20.01 22,000 130,000
HP 12x63 (drive and pull) 118,000 LB 0.80 70,800 20.0% 14,000 84,800
struts & whalers(uterials) 2,188,000 LB 0.50 1,094,000 15.0% 164,000 1,258,000
struts & whalers (labor) 2,077,000 LB 0.30 623,100 15.01 93,000 716,100
struts & whalers (meused) 2,188,000 LB 0.30 656,400 15.0% 98,000 754,400

gravtl (gates & wall) 4,120 CT 15.00 61,800 10.01 6,000 67,800
gravity ull - Lynn
reinforced conc. + 251 labor 387 CT 437.50 109,313 20.01 34,000 203,313
concrete + 25 Z labor 1,615 CT 312.50 504,688 20.0% 101,000 605.688
piles (!A sq. in. prestress) 4,960 LF 60.00 297,600 30.01 89,000 386.600

dredging 27,800 CT 7.80 216,840 75.01 183,000 379,840
dredge & place at gates 7,700 CT 4.00 30,800 73.01 23,000 53,800
stone blanket at gates 2,930 CT 40.00 117,200 10.0% 12,000 129,200
gravel bedding at gates 2,930 CT 18.00 46,880 10.0% 5,000 51,880
bandrail 1,440 LF 15.00 21,600 20.0% 4,000 25,600
guard rall 1,440 LF !5.00 21,800 20.01 4,000 25.600
dentering I LS 1,309,000.00 1,300,000 30.01 393,000 ",702,000

Subtotal Kusbing Gates 824,414,940 22.4% 85,464,000 329,879,000

:I. Gravity Wall, Revere, 140 LI, North Section
concrete • 25 1 labor 1,300 CT S312.50 S406,250 20.0% 81,250 s487,500
reinforced conc. 4 25 % labor 380 CT 437.50 10,250 20.01 33,250 3199,500
excavation 490 CT 8.00 3,920 20.01 784 84,704
piles (12 sq. in. prestressed) 4,900 LF 60.00 294,000 30.01 88,200 S382,200
site preparation I LS 10,000.00 10,000 20.01 2,000 s12,000
braced cofferdaa (prices for labor only - materials re-used fors other phases)

struts 437,230 LB 0.60 202,338 15.01 39,351 1301.689
lateral struts 123,840 LB 0.60 74,304 15.01 11,146 85,450
wles 06,720 LB 0.60 40.032 15.01 6,005 346,037
P 12 x 83 (drive & pull) 97,020 LB 0.60 58,212 20.0% 11,642 S69,854

piles (n2-27 drive A pull) 438,480 LB 0.45 197,316 20.01 39,403 1230,779
guard rail 300 LF 15.00 4,500 15.01 675 S5,175

destering 1 1. 40,350.00 40,350 30.01 12,105 S52,455

Subtotal Gravity Wall, Revere, North Section 1,557,472 20.91 3325,871 31,883,000
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COST
ACCOUNT ESTITED CONTINOENCT COITIGi ICT
EU ITEN DESCRIPTION QUANTITY UNITS UNIT PRICE ANUIT PERCENT &MOUIT TOTAL I8UIT

11. Gravity Wall, Revere, Middle 140 LF
concrete + 25 % labor 826 CT 3312.50 S258,125 20.0% 51,625 q309,750
reinforced conc. + 25 % labor 356 CT 437.50 155,750 20.0% 31,150 1186,900
excavation 3,120 CT 8.00 24,960 20.0% 4,992 829,952
piles (12 sq. in. prestressed) 5,100 LF 60.00 306,000 30.01 91.800 S397,800
site preparation 1 LS 10,000.00 10,000 20.01 2,000 812,000
braced cofferdam (prices for labor only - materials re-used form other phases)
struts 23,300 LB 0.60 13,980 15.0% 2,097 S16,077

lateral struts 31,500 LB 0.60 18,900 15.0% 2,835 s21,735
males 18,760 LB 0.60 11,250 15.0% 1,688 s12,944

HP 12 x 63 (drive & pull) 97,020 LB 0.60 58,212 20.0% 11,642 S69,654
piles (PZ-27 drive & pull) 438,480 LB 0.45 197,316 20.0% 39,463 S236,779

guard rail 280 LI 15.00 4,200 15.01 630 84,830
dea tering I LS 22,400.00 22,400 30.0% 6,720 $29,120

Subtotal Gravity Wall, Revere, Middle Section 1,081,099 22.8% 8246,643 31,328,000

11. Gravity Wall, Revere, South 140 LF
concrete t25 1% labor 530 CT S312.50 1165,625 20.0% 33,125 3198,750
reinforced conc. 25 % labor 325 C! 437.50 142,188 20.0% 28,438 1170,625
excavation 3,120 CY 8.00 24,960 20.0% 4,902 829,952

piles (12 sq. in. prestressed) 3,547 LI 60.00 212,820 30.0% 63,846 1276,668
site preparation I L3 10,000.00 10,000 20.01 2,000 S12,000
braced cofferdam (prices for labor only - materials re-used form other phases)

struts 21,420 LB 0.60 12,852 15.0% 1,928 514,780
lateral struts 30,600 LB 0.60 18,360 15.0% 2,754 8l.14
males 18,400 LB 0.60 11,040 15.0% 1,656 $12,696

1 12 x 63 (drive & pull) 97,020 LB 0.60 58,212 20.0% 11,642 S69,854
piles tZ-27 drive & pull) 438,480 LB 0.45 197,316 20.0% 39,463 1236,779
guard rail 280 LF 15.00 4,200 15.0% 630 S4,830

demnterng 1 LS 18,000.00 18,000 30.0% 5,400 S23,400
access gate 1 LS 1,500.00 1,500 20.0% 300 31,800
guard rail 130 LI 15.00 1,950 15.01 293 12,2143
3* bit. conc. pavement 100 ST 16.00 1,600 25.01 400 S2,000
compacted random fill II C! 8.00 888 10.0% 89 s977
stone protection 27 C! 45.00 1,215 10.01 122 81,337
gravel 18 CT 16.00 288 10.0% 29 3317

Subtotal Gravity Vall, Rvere, South 140 LF S883,014 22.3% 8197,000 S1,080,000

11. Lynn Harbor Dikes and Valls

Reach B
excavation (dike) 37,717 C! S8.00 8301,736 30.0% 191,000 1392,736
duied granular 1,600 C! 10.00 16,000 30.01 5,000 21,000
compacted random till 1,020 CY 8.00 12,960 30.01 4,000 16,960
compacted IWperv 10,038 CT 12.00 127,6056 20.0% 26,000 153,656
gravel bedding 5,274 CY 16.00 84,384 15.0% 13,000 97,384
stone protection 13,356 CY 45.00 601,020 15.0% 90,000 691,020
topsoil seeded 2,394 ST 4.50 10,773 75.01 8,000 18,773
remove exist bulkhead 1,800 IF 10.00 18,000 75.0% 14,000 32,000
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COST
ACCOUNT ISTIMiTID COTIC COETIEKC
lum ITEI DESCRIPTION QUANTITY UNITS UNIT PRICE AIMYT PDCDT MUE T TOTAL AmuNr

stone bedding 5,472 CY 30.00 164,160 15.01 25,000 :89,150

Subtotal Reach B 11,336,689 20.0% S276,000 11,613,000
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COST
ACCOUN ESTIUTI CONIMICY C0UIB
NUDER ITEM DESCRIPTIO QITITTY UITS "'111 PRICE A UlT E UCT AlT TOTAL AUlT

11. ach C
excavation (dike) 25,070 CT 18.00 1200,560 30.0% 860,166 260,728
duped granular 1,000 CT 10.00 10,000 20.02 2,000 12,000
compated random fill 1,350 C! 8.00 10,800 15.01 1,620 12,420
cospacted impervious fill 8,550 CT 12.00 102,600 15.0% 15,300 117,990
graveI bedding 3,750 CY 16.00 60,000 15.0% 9,000 69,000
Ste protection 5,700 CT 45.00 256,500 15.02 38,475 294,975
topsail seeded 1,995 ST 4.50 8,978 15.02 1,347 10,324
remve exist bulkhead 1,500 IF 10.00 15.000 25.02 3,750 18,750

Subtotal leach C S64,438 19.8% 1131,750 r196,000

11. leach D (ssp & i-all)

P2-27 (used nt'l left in pl.)1,703,805 LB $0.30 1511,169 25.01 127,792 $638,961
P-27 (ne mat'l sap all) 82,965 LB 0.70 858,076 25.02 14,519 172,594
P-27 (new ut'l i-vall) 171,720 LB 0.70 1120,204 25.0% 30,051 1150,255
steel plate bolts & nuts 8,100 LB 1.00 8,100 15.0% 1,215 9,315
Pn-40 (leave in place) 1,0856080 La 0.70 759,976 20.0% 151,995 911,971
excavation (mid both wils) 8,720 CY 8.00 69,700 15.0% 10,464 80,224
randon fill (both alls) 8,520 CT 6.00 51,120 15.02 7,668 58,788
rejnf concrete 420 CT 437.50 183,750 25.02 45,938 229,688
Gate (30') 2 FA 82,500.00 165,000 30.02 49,500 214,500
Gate (40') 1 EA 190,000.00 190,000 30.0% 57,000 247,000
5' wide platform 157 ST 30.00 5,010 10.02 501 5,511
HP 12x63 (new material) 133,480 LB 0.80 100,764 20.02 21,357 128.141
HP 12x63 (reused) 69,550 LB 0.30 20,865 20.0% 4,173 25.038
V 14x90 ies (reused) 03,150 LB 0.30 27,945 15.02 4,192 32.137

Subtotal Reach D 12,277,758 23.112 8526,364 12,804,000

11. leach E ('-nil. '100 ft)
excavation 5,774 CT 8.00 830,192 30.02 9.058 839,250
reinforced concrete 880 CT 350.00 308,000 30.02 92,400 400,400
compacted iapepv 570 CT 12.00 0,840 15.0% 1,020 7,86
compacted gravel fill 1,798 CY 16.00 28,768 15.0% 4,315 33,083
stone protection 1,860 CY 45.00 83,700 15.02 12,555 96,255
replace pavement 1,220 ST 20.00 24,400 50.02 12,200 38,600
Pemo existing stoae 2,750 CT 50.00 137,500 20.02 27,500 1065,000

Subtotal each E 8619,400 25.72 $150,054 1778,000
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Sil IIWDGUS lIVER

COST
CCONT ESTIMATED COVIGNC COITIXMICY

NUER ITEM DESCEPTIO QUANITY UITS UNIT PRICE AU)UT PERCEI ANUlT TOTAL AUT
----.---.----.----.-----------------.---------------.--.-.-------..--.-.-----..-.-.----------------------.-----..---.---

11. Reach F (TI and Gravity Walls)
T-wll (100 LI)
excavation 80 CY 88.00 88,880 25.02 S1,720 88,600
reinforced concrete 425 C! 437.50 185,938 25.02 46,4B4 232,422
compacted random fill 580 C! 8.00 4,640 25.0% 1,160 5,800
coffer-daa (used P2-27) 172,800 LB 0.45 77,760 35.02 27,216 104,976
demtering I JOB 85,400.00 85,400 30.02 25,620 111,020
concrete piles 2,200 LI 30.00 66,000 50.02 33.000 99,000

I-nll (180+50 a 230 LF)
excavation 385 C! 8.00 3,080 25.0% 770 3,850
random fill 282 CY 6.00 1,692 25.0% 423 2,115
reinforced conc.(cap mat'l) 173 C! 437.50 75,688 30.0% 22,706 98,394
P-27 (new mat'l, left) 74.520 LB 0.70 52,164 25.02 13,041 65,205

conc gravity ll (1150 IF)
excavation 1,725 CY 8.00 13,800 25.02 3,450 17,250
compacted random fill 9,775 CY 8.00 78,200 25.02 19,550 97,750
concrete 863 C! 350.00 302,050 20.02 60,410 362,460

Subtotal Reach F S953,291 20.81 $255,551 1,209,000

11. Revere Reach Park Dike
South Dike, 1970 IF
excavation (dike) 10,126 CY 58.00 S81,006 20.02 $16,202 S97,2:0
compacted random fill 29,845 CT 8.00 238,760 20.0% 47,752 286,512
compacted impervious fill 15,327 CY 12.00 183,924 15.02 27,589 21:,513
gravel bedding 2,482 CY 16.00 39,712 15.02 5,957 45,869
stone protection 3,723 C! 45.00 167,535 15.02 25,130 192,665
topsoil & seed (12"1 21,453 ST 10.00 214,530 20.02 42,906 257,436
topsoil & seed (6) 9,417 ST 6.00 56,502 15.02 8,475 64,977
random fill 33,392 C! 6.00 200,352 20.02 40,070 240.422

-----------------------------------------------------

Subtotal South Dike 61,182,000 18.1% 8214,000 81,306,000

11. North Dike, 1420 I-
excavation (dike) 6,818 C! S8.00 S54,528 20.02 810,906 385,434
compacted random fill 16,941 CY 8.00 135,528 20.02 27,106 162,634
compated imperv 11,048 CY 12.00 132,576 15.0% 19,886 352,462
gravel bedding 1,732 C! 16.00 27,712 15.0% 4,157 31,869
stone protection 2,599 CY 45.00 116,955 15.02 17,543 i34,498
topsoil & seed (121 17,196 ST 10.00 171,90 20.0t 34,392 206,352
topsoil I seed (6) 5,992 ST 6.00 35,952 20.02 7,190 43,142
random fill 23,430 CY 6.00 140,580 20.02 28,116 68,696

Subtotal orth Dike 1815,791 18.32 $149,000 $965,000
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CST
*CCOUfT ESTISTD COTIMEUCT CONIIMC
IND ITE! DESCRIPTION QUATITT NITS 1IIT PRICE AuIfT PLUT AMOUT TOTAL AMuIf

11. North Closure
excavation (retaining all) 570 CY 18.00 84,580 25.0% S1,140 S5,700
compacted random till 2,600 CT 8.00 21,520 25.0Z 5,380 26,900
concrete retaining ali 339 CT 400.00 135,800 30.0% 40,080 175,280
gravel bedding 750 CY 18.00 12,000 25.0% 3,000 15,000
3" bit concrete 2,747 ST 16.00 43,952 25.01 10,988 54,940
guardrail 370 LF 20.00 7,400 20.0% 1,1480 8,880
control traffic LS 0,000.00 10,000 20.01 2,000 12,000
sandbags 1,820 IE 5.00 9,100 20.0% 1,820 10,920

Subtotal 1orth C~osure 1244,132 27.01 166,000 S311,000

11. South Closure
excavation (retaining all) 760 CY 16.00 16,080 25.01 11,520 S7,500
compacted ranaom fill 4,068 CT 8.00 32,544 25.01 8,136 40,680
concrete 620 CT 300.00 186,00 25.01 46,500 232,500
gravel bedding 750 CT 16.00 12,000 25.0% 3,000 15,000
3 bit concrete 2,500 ST 16.00 40,000 25.01 10,000 50,000
guardrail 440 LF 20.00 8,800 20.0% 1,700 10,560
control traffic 1 LS 10,000.00 10,000 20.01 2,000 12,000
ubta temorary dike closre (OU cost)

Subtotal South Closure S205,424 24.71 173,000 8386.000

11. Sha =t Street Stop Logs
excavation 360 CY 18.00 S2,880 25.0: 1720 13,600
compacted random fill 200 CT 8.00 1,600 25.0? 400 2,000
concrete 251 CT 300.00 75,300 25.01 18,825 94,125
gravel bedding 20 CT 16.00 320 25.01 80 400
center post W10x22 14' 1 E 600.00 600 20.01 120 720
8"xB" white oak Logs 12' 32 LA 150.00 4,800 20.0% 960 5,760

Subtotal Stop .:ogs 185,500 24.51 121,000 1107,000

11. North and South Floodmlls

excavation 380 CT 18.00 13,040 25.01 1760 13,800
compacted random fill 170 CY 8.00 1,360 25.0% 340 1,700
concrete 333 CT 300.00 99,900 25.01 24,975 124,875
gravel bedding 90 CY 16.00 1,40 25.0% 360 1,800
reinforced concrete 65 CY 400.00 28,000 25.0% 5,500 32,500
ss? Z-27 (pol.sta.- ret.ull) 36250 LB 0.70 25,375 30.0% 7,513 32,988
topsoil & seed (6 60 ST 6.00 360 25.01 90 450

Subtotal North and South Floodulls 1157,475 25.81 S40,638 1198,000
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COST
ACCOMNT ESTIMATID COIIHI T COUTININCT
hUR I'M DESCRIPTIOI QWUAIITY UNITS MNI PRICE LEm ? PCERU AUUIml TOTAL A10F1?

11. each I Gravity all
excavation 750 Cy S8.00 6.000 25.01 S1,500 87,500
conactod random fill 400 CY 8.00 3,200 25.0% 800 4,000
gravel bedding 125 CY 10.00 2,000 25.0% 500 2,500
topsoil seed "(8 500 SY 8.00 3,000 25.01 750 3,750
concrete (gravity mll) 525 CY 300.00 157,500 25.01 39,375 196,875
sandbags (Ca'ey Circle & Blid) 2,000 EA 5.00 10,000 25.0% 2,500 12,500

Subtotal Reach I Gravity Ill 8181,700 25.0% 145,425 1227,000

11. Point of Pines - 100 Year Storm
Reach A, hevettnt
excavation 3,700 CY 96.00 829,600 20.01 86,000 835,600
gravel bedding 040 CT 16.00 10,240 20.01 2,000 12,240
underlayetr stone 1,900 CT 35.00 66,500 20.01 13,000 79,500
ar stone 3,600 CY 70.00 252,000 20.01 50,000 302,000

Subtotal Reach A $358,340 19.8% 371,000 S420,000

i1. Reach 9. Revetunt

excavation 9,000 CY 18.00 M12,000 20.01 14,400 186,400
gravei bedd:ng 1,900 CY 16.00 30,400 20.0% 6,080 36,480
underlaye stone 5,500 CY 35.00 102,500 20.01 38,500 231,000
armro stone 8,800 Cy 70.00 616,000 20.01 123,200 730,200

Subtotal Reach 3 8910,900 20.01 $182,180 31,093,000

11. Reach C, evetmnt

excavation 7,200 CY 18.00 157,600 20.01 11,520 869,120
gravei bedding 1,300 CY 16.00 20,800 20.0% 4,160 24,960
underlayer stone 3,700 CY 35.00 129,500 20.0% 25,900 155,400
armr stone 7,500 CT 70 10 525,000 20.01 105,000 630,000

Subtotal Reach C 1732,900 20.01 $146,580 879,000

11. Reach D, Revotmat

excavation 15,000 CY 88.00 8120,000 20.01 $24,000 8144,000
gravel bedding 1,600 CY 16.00 25,600 20.01 5,120 30,720
aderlayer stone 4,700 CT 35.00 164,500 20.01 32,900 197,400
am? stone 6,500 CT 70.00 455,000 20.01 91,000 546,000

Subtotal Reach D 1765,000 20.01 1153,020 1918,000
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SAOWS KIWIUI S 11l

MOST

ACC T ISTINATID CONTINGENCT CONTINGENCY
M=1 ITE DESCIIPTION QUANITY UITS NIiT PRICE AfIf? PErCENT AlNGT TOTAL AIUNT

11. Reach 1, Jevetment Under Dunes I Coancte Cap
excavation of sand duale 36,000 CY 84.50 S12,000 20.0% $32,400 0194,400
gravel bedding 4,700 CT 18.00 75,200 20.0% 15,040 90,240
underlayer stone 4,300 CT 35.00 150,500 20.0% 30,100 180,600
armor stone 9,300 CT 70.00 651,000 20.0% 130,200 781,200
concrete 85 CT 300.00 19,50 20.0% 3,900 23,400
reinf. bar 85 80 IF 1.00 80 20.0% 16 go

-.--- ----------------------------------------------

Subtotal Reach E 81,058,000 20.0% 1211,658 $1,270,000

11. Reach F. Concrete T-ull, 040 IF
excavation 3,220 CT 18.00 325,760 20.0% 5,152 :30,912
compacted impervious fill 740 CT 12.00 8,80 20.0% 1,776 10,656
compacted gravel fill 1,530 CY 18.00 24,480 20.0% 4,896 29.376
stoae protection 300 CY 40.00 15,600 20.0% 3,120 18,720
reinforced concrete 750 CY 350.00 262,500 30.0% 78,750 341,250
vehicle gate 12' 1 EA 40,000.00 40,000 30.01 12,000 52,000

-----------------------------------------------------

Subtotal Reach F 8377,220 28.01 1105,894 8483,000

MTIL COST ACCOUNT 11. LIES AD FILOODUALS $40,952,482 22.1% 19,061,425 850,014.000
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lu~n 1I0 DISCPTIOI QUANITY UNIS UNT metC *mUN PUCU £33 TTL Muff7

hilnt of Pin- 10OTaStem,

madfill-fom dm ecavation 6,400 CT 4.00 25,60 20.A 5,120 30,720
beack C
uMdfill(fvoi dim excavation) 1, 200 CT 4.00 26800 20.1Z 5,760 34.560

sadf ill-lie dm excavation 3,400 CT 4.00 13,00 20.01 2,720 16,320
beach I
uaadlifflfips dim excavation) 10.00 CT 4.00 76,00 20.A 15,200 11.200
land fence - 4' hilk 1,600 11 4.00 6,400 100.02 6.400 12,600
beack peas 14,000 IT 1.00 14,00 20.01 2,600 16.60

TTL COST ACCUN 17. MACN WLIST $164,400 23.1 838,M000 8202,000
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Umr RIVE

COST
ACCOUNT ESTIMTED COIGICT COTINNC
NUE ITEN DESCUIPTION QWITY U15 uI PRICE AmDuT PERCEN AMDuf 0TIL AMDUT

TOTAL COST ACCOUNT 17. BEACHIm LUSaT S104,400 23.11 838,000 3202,000

19. BUILDIJMUS, OUN JIM UTLITIES
Lyn pu king

pave parking lot (37,000 sf) LS 45,000.00 45,000 20.01 9,000 54,000
shrubs (3'-4' tall) 50 U 25.00 1.250 20.01 250 1,500
topsail and seed 5,000 SF 4.50 22,500 20.01 4,500 27,000
trees 15 U 212.00 3,180 20.01 636 3,816

Point of Pines - 100 Yeu Store
Reaches f-F along structues site restoration

topsoil and seed 4,320 ST 4.50 19,440 20.01 3,888 23,328
shrubs (2'-3'tall) 230 U 18.00 4.140 20.0% 828 4,968
trees 8 L 212.00 1,272 20.0% 254 1,526
precut concrete curb 3,570 LF 11.00 39,270 20.0% 7,854 47,124

Reaches B-F
cross overS 13 L 7,000.00 91,000 20.01 18,200 109,200
Reme Beach Park Dike
Dike, site resoration
shrubs (2'-3'tall) 200 U 18.00 3,600 20.0% 720 4,320
trees (replace) 30 U 212.00 6,360 20.0K 1,272 7,632

ToT COsT fC iO19. BuILIS, MM M UTILITIES S237,012 20.0% S47,402 1284,000
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RICHAL PLAN IlNNDTICt REU=CI TEEIS

REVIINtS TO E0X34MC APPENDIXC

FL.OOD commL ULY DIKE VS. PMR DIKE



MpICK~ 3, FGGICNL PLM~, SWf DIGN LEVEL
(In $1000 @ 1988 Price level)

AVERAGE ANU1AL BIEFI'""

1 157 8 165
ic - 39 39
2 493 61 554
3 283 12 295

Saugus Total 1053

Revere Beach Backshore
1 (100 yr.) 66 29 95
2A - 79 79
2B 257 ill 368
3 6 18 24
4A 298 35 333
4B 9 - 9
4C 8 62 70
5A 528 101 629
5B (Level Varies) 18 - 18

6 38 2 40
Point Of Pines (100 yr.)

7A (1) 206 11 217
7B (2) 446 2 448
7C (3) 553 16 569
7D (4) 206 4 21

Revere Total 3109

1 560 836 1396
2 - 1107 1107
3 34 298 332
Rt. 107 - 67 67

Ly m Total 2902
TOTAL RaICNAL PLAN BIUG=1. $7064

REVISIMS TO ECXN0MIC APPEDIX

Referenc Structres Affected. Revise to:
Reurne Interval: _IQ 100 500

Table 21 59 79 105 120 132 135
Table 24 94 106 122 132 144 144
Table 26 12 19 32 42 88 200
Table 40 35 52 65 74 77 77
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SUGUS RIM AND AND U
R'ICWAL FLODATE PLAN

OPEPATIGI AND N~nvTENANE COT SLP4ARY
(1988 Price Levels, over a 100 year Project Life)

1. Flocdgates Average Annual 0 & M Cost
a. Major C r s

.Paintn and Repairs:
Navigation Gate($210k @10yrs) $ 13,900
Flushing Gates($390k @20yrs) 7,700

.Pave Parking Area: ($26k @15yrs) 1,000
.Training by Corps

(3 yrs @ 20k/yr and ass't as needed) 5,500
Total Contracts: $ 28,100

b. ( DC Rates including Ovetead)
.Project Manager & Engineers

(Admin., Inspec.,Cperaticrs, Coord.)
3.5 man-mo. avg. per yr. @ $5,500/m. $ 19,300

.Gen. Maintenance, Operatios & Coord.
(Maint., Inspec., oer., Contracts)
12 man-mo. avg. per yr. @ $2,900/mo. 34,800

.Security Officer for Floodgate Structure
2.3 man-mo. avg. per yr. @ $3,200/m. 7.400

Total Labor: $ 61,500
c. Materials. Supplies and Equiugent

.Monitoring Equipment, Vehicles, Tools, etc. $ 10.000 w/Cotm.
Total Floodgates: $ 99,600

w/20% aTI. $120,000
2. Park Dike
(about $6,300 is cutrreaity being spent
to maintain the existing parklarxi) 7,900

3. Revere Tide Gate & Ponding Area
(about $500 is currently being spent
to cleanup the pcnding area) 1.40

9,300
w/ 20% CWMI. $ 11,000

4. Point Of Pines
(about $5,700 is currently being spent
to maintain existing walls, dunes and revetments) 7,200

w/ 20% CW11. $ 9,000

5. Lynn Harbor
(about $5,100 is currently being spent
to maintain walls and dikes) 8,300
(Total maintenanc cxst currently being spent for
items #2 - #5 is about $17,600 per year) w/ 20% CO1TG. $ 10,000

6. Mitigation Site 2,000- 3,000

7. legal Cost $10,000/yr. 10,000- 12,000

8. Envirormntal Manager
12 man-no. @ $3,000/mo. = $36,000
Vehicle, Office, Supplies, Boat = $10,000 46.000- 55.000

'IrAL RJECT O&M PER YEAR $220.000
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Saugus River & Tributaries
Floodgates O&M Labor

Floodgate Yearly Labo General**
(in man-mi~hs) Proj. Mngr. Maint. Security

LA -uk_ o Off

1. Testing + Inspection: *
(Rev'd from Thr/day avg. to

1.3 hr/day)

a.) MDC inspection + testing 0.5 0.5
w/ Crps: 2/yr. w/4 mn @ 3 MD ea

b.) qOerate Gates 3/yr @ 3M w/4 mn 1.0 1.0

2. Routine Maintenace (see attacd) - 9.9

3. Floodgate Security and Estuary Inspectica
0.3 2.3

4. Administration (Rev'd from 2 hr./day * to:
cQord. Maint. CItrancts (2 umn-u/10 yrs)

Asam 0.2 r-m Avg per year 0.1 0.1

5. Public Ooord. (Pav'd fron 2 hr./day to:*
Meetings: 5/yr @ 2 MD - 0.5 0.5

Corresponlence: I hr/week - 0.3 -

6. Agency Coord.* 1.0
(Rev'd from 5 hr/day to
sam as Public Coord.)

3.5 12.0 2.3
mn-n t man-moryths man-months

Total Man-Yrs

• Refere: Design Apelix (0"

a* aily assignment should be at Floodgates, although can be used elsewhere.
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Floodgate Average Annual
Materials Eauigmnt and S=lie-

Gen. Maint. Equip. & Tools $ 500.00
Grease & Lube $ 1500.00
Bro (avg. ea. 3 yrs.) 300.00
l caping 200.00
Alarm Service 1500.00
Supplies 1500.00

initor Equip $5000/10 yrs.
$5000*0.066 330.00

Heating Fuel & Furnace Repairs 1500.00
Vehicles, gas, repair et. al 2500.00

Total = 9830.00 SAY $10,000.00

Floodoate - outine Maintenance
Vacation, Sick, Adzin. Leave 160
Mow gras @ ParkingArea 8 @ 4 hr. = 32
ShovelSr, 6 @8hr. = 48
Grease gates 11 @ 4 hr. = 44
Painting (misc) 4 @ 8 hr. = 32
Clean up access ,grounds, walls 8 @ 24hr. = 192
Maint. electrical 2 @ 8 hr. = 16
Chagefilters & lube 4 @ 8 hr. = 32
Trouble shoot minor
electmech problems 3 @ 40 hr.= 120

Replacment anodes (avg) 1 @ 8 hr. = 8
Maintain heat + Cool sys. 2 @ 8 hr. = 16
Replace lights 1 @ 8 hr. = 8
Replace gauges + records 12 @ 8 hr. = 96
Other routine duties and
coordination 260 @ 3 hr. 780

1584 hrs.

9.9 man-mo.

Floodate Security & Estuary ection (MDC Police, et.al.)
FlooIgate security (avg.) mhr/day = 365 hrs. = 2.3 m-m
Estuary inspectior 2 @ 24 hr. =48 hrs. = 0.3 m-rm

Train MC in Regulating Gates for
3 years @ $20 k/year (factor 0.225) $ 4500

Operation and Tecmical Assistance
as needed over project life 1000

$ 5500

Note: orp inspec of completed projects
are finarcd by the Federal Govermnt.
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ENVIF40NMENL NANAG

(Man-Days)
1. Monitor & Inspect Wetlandl Storage Area

12 0 5 D 60

2. Coord. & Technical Assistance to
Conservation Cummissi
6 @ 3 M 18

3. Review, 0oord. & C.wnts on Permit Acticns
10 @ 3 MD 30

4. eal Actiin, CIord., Investigaticiu
1 @ 20 MD 20

5. Training 1 @ M 5

6. Public Awareness Program & Bocures
11@5 MD 55

7. Identify Wetland Boundaries for Prperty Owners
10 @ 1 MD 10

8. Age y & Interest Group 0ord.

15 @ 1MD 15

9. Vacation, Sick, Admin. Leave 20

10. Mmitor Mitigation Site
TOTAL 238 MD

11.9 Months
SAY 12 Mantbs
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Saugus River & Tributaries
Navigaticrn Miter Gate Mairt. Coat.

NAVIGCr-cON GAE OI* Reference: Adx D. pg OWa-1-13

Iocation c

oW Cotract Freh/Salt
($1000) Years

$ 80k 10-15 years Salt/Fresh
lock sys.
30'X50' leaf

Natil$80K ($40-120) 15 Fresh
lock

$295K ?Fresh
locks
65X25 leaf

NeQr $250K 10-15 years Fresh
50'37' leaf
locks

($840K) 20 Fresh/Salt
(not usI)

S $100K 4-5 Fresh
Iocks w/43'X 55'

leaf

Rok slad ($20-30) $ 25K 15 Fresh
110' wide

Average Cost $138K 12 years

Ad 50% : to reflect a salt water envirment

Use $210K @ 10 yrs.

Avg. Anm. Cost factor: 0.0662 * $210k = $13,900/yr.
(Every 10 yrz. 8 7/8% 100 yrs.)

• o6M cts include: painting gates, hydraulic fluid, anodes for cathodic
protectim, structual testing and repairs, welding or replacement of skin
plates, cm ultants, seals and so forth.
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SDIE: Saugus River & Tributaries
Flushing Tainter Gates o&M cst

FUSHING MfINTER GATES O+M
Referenc: APDY D: pg 0+M - 11-13

FreskV
locatian Cbntract Equiv. No. O+M Cost Interval Salt
,/size of~t/ e g~m Der 15X50' Years Water

($1000) (@15'X50') ($1000)

50'X35' $55K('78) 2.3 $33 -? Fresh
# of Gates? (77K '89)

30'X1I0' $91.7k - 4.4 = 21 25 yrs. Fresh
-equivalent to
4 SENE gates

12ea.

ALO $ l1k - 4.4 = 25 15 ys.
@ 9 gate (cable repair)

$20k ? 20 (5) Fresh

$43k - ? - 43 - Salt

10'X32' @ 6 gates
$83k - 0.4 = (208)rot used ? Fresh/Salt

50X50 @ g gates
$50k - 3.3 15 20 Fresh

equiv.

Rock $50k - ? - ? 15-20 Fresh
@ 20 gates

30'X50' @ 15g $57 - 2.0 29 15 Fresh

30'X10'0 @ 2 $100 - 4.4 = 23 - Fresh
AVERAGE

A 50%: $ 26/gate 18.5 yrs.
for salt water
Use $26K/gate *1.5 * 10 gates - $390K @ 20 Yr. interv.i0 GATE (15'1X50'1)

AVERAG ANNUAL COST:
Factor 8 7/8% @ 1000 yr interval & 100 yrs: 0.01982 * $390K =7,700/yr.

• O&M Costs includ1 similar wrk as the navigation gate.
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OFERATIK AND !~flhITKZ

(Referic: CESIGN APP IX)

Estimated Current Total
Scorfront Amual O&M

Park & costs

" Now lawns (no increased wost) $3,348 $ 3,348
" Mirubs-prune - 753
" Srubs-w eds 653
" Shrubs-fertile - 171
" Prue & fertilize trees (no incresed cost) 2,976 2,976

(Carey Circle revewt (see Point of Pines) -
$6,324 $ 7,901

SAY $6,300 SAY $ 7,900

" Gravity wall-Repair, Inspect, - $ 419
" Pondin area-Insect, remoe debris $ 480 $ 480
" Sales Cr. Tide Gate - Clean, repair, replac_.._ S 5

$ 480 $ 1,399
SAY $ 500 SAY $ 1,400

Point of Px
" R etmets (no increased ost )
" Sand Dunes (grade sand & natra1 ncurishment,

by city & Assoc. - no increased cost)
" Sand Fencing 1700 L @ 5% replace $ 182
" os Walks over walls (no increased cost)
" Aes dune cross-overs (labor + mtils) tirber $ 1,000
" Crete Wall - (no increased cost)

Toe drain inspecti n 55
" Landscaping: revise to existing features $ 232

replaced pI shrubs
" Accss Vehicular Gate S 14

SAY $ 1,600

" Dikes (no increse in miniq or rip rap replaced)
Herbicide & toe drain inspection $ 784

" Steel Wall (Rev'd to 1/3 of cost for Gloucester
Corp. ne wall, rest is currently protected) $ 1,500

" C te wall (raw) 1-2=
S 3.206

I nsect & Maintain $ 2,000

(89-18)

D-7



AMCHMUENT E

Letter of Raspine from NED Corps of Engineers to U.S. Fish and Wildlife
Final CoordintionA Rport prqeared prior to the Public Review of the draft
report. The U.S. Fish and Wildlife Letter dated May 4, 1989 appears in
Apenix I, Volume 5, page C25.



DEPARTMENT OF THE ARMY
NEW ENGLAND DIVISION. CORPS OF ENGINEERS

424 TRAPELO ROAD

~WALTHAM. MASSACHUSETTS 02254.9149

ArrelfmcpJune 15, 1989

Basin ?mnagunt Banch

Mr. cordon E. Beckeatt
Su1pervisor
Nw Enland Area
U.S. Fish arnd Wildlife Service
22 Bridge Stret
C~ord, New Haqmhire 03301-4901

Dear W. BcJctt:

This is in reply to your Final Fish andl Wildlife Cordinationi Art
Report dated May 4, 1989 on the sa~zu River andi Tributaries, Flood Damiage
Redwtion Studiy- I a~prciat8' Your thor uh review of the Pre-release
Draft of the Feasibility Peport and ELS/EI:R. Major conern~s relate to
plan selecion, inrxLd developmnt, futuire onditions, Lynn Harb~or dikes,
and fish passa The attad~ Corps response to each of your ntw~-s
aswr your cocrns in detail.

The results of our studiy as presented in the report were developed
using the latt principles and guidtelinus and supporting regulations and
policies. I hope these c~ts clarify yawr cocrs. If you have any
questions, please call me at (617) 647-8222 or the Project Manager, Mr.
Robert G. Bkznt (647-8216).

Eivcloeure



CORPS OF ENSGIE R!5TS TO n E U.S. FISH AND wnl FE SERVICE
FMNAL PLAIRUNG REPORT C

1. F&W Cption 2 is a non-structural plan which involves
floodproofir buildings, flood warning, and evacuation procedures. a.
This is the opticn we recmmerd because it would not adversely impact fish
and wildlife resources. b. It also has the highest benefit:st ratio of
the alternatives considered. c. We understand the Corps does rit
conider cption 2 to be feasible because of the lesser level of flood
protection it offers.

la. Three alternative plans (Options 1, 2 and 3) were identified in
the planning process to be studied in the feasibility phase. The
selection of a r eded plan is based on a comparison of all of the
evaluated effects, not just one.

lb. Net m ic benefits, which is the differc between average
annual benefits and average annual cost, is an indicator of economic
efficiency. The plan which maximizes not econJic benefits is known as
the National Ecmic Dwelqmet (ND) plan, and, expt where untial
overriding consideration exist, is selected as the rec ed plan.

ic. Option 2, the Noutnr.atral plan, is ow of the plans studied
and is feasible but it is not the NED plan.

2. F&W : The study area eruasses about 4000 acres that are
considered the floodplain of the estmated wrst possible coastal storm,
the standard project northeaster (SPN). proximtely 40 percent of the
SPN floodplain consists of the Saugus-Pines River estuary, which at 1,660
acres, is the largest estuary near Boston. The estuary and its environs

1ppot a variety of fish and wildlife resources including marine and
anadromus fish, shellfish and other invertebrates and migratory birds.

The Saugus-Pines River estuary and Iym Harbor have been designated a
special managment area under the North American Waterfowl Managent Plan
because of the high habitat value for waterfwl and the emient threat of
habitat in clui, iimp acts from this project. we x sider the
estuarim habitat potentially affected by the project to be of high value
for migratory birds and both marine and anadr nu fish. This habitat
type is bexing scarce along the New Enland coast. Our mitiatio goal
is to allow no net loss of existing habitat value.

Corms ueM 2. NED agrees this estuary has high ecological value. our
mitigation (Appndix K) clearly definem mitigation of unavoidable
impacts at a 1:1 ratio. We feel transplantiM of clans to the intertidal
habitat will provide no net loss of existinq habitat value.
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3. F&WLmp : Despite our extensive coordination with the Corps, we
continu to have significant cner zgard the propsed project.
These include: inadequate consideration of alternatives, particularly
n'strucbal , ins; the effect of the project an floodplain development
and wetland protection; intertidal habitat losses from levee cutnctim
within Lyrn Harbor; fish passage impacts from flow constriction at the
mouth of the Saugus River; and the potential for wide-scale ecological
impacts within the estuary from increased flood1gate oeratian in the
future.

Co=s mnse 3: As discussed in the follovirq sections, the plannirg
pros has considered all of the referencd impacts.

4. F&W Ct : Because of these unresolved issues, we cannot support
the project as proposed. At this time, we can support only Option 2, the
nui-strtural plan. This oticun is the least environmentally damgiM
and would not adversely impact wetlands or fish and wildlife resources.

Coros Reesnse 4: The Enviromental Impact Statemnt also identifies
optio 2 as the least envuruiintally damiang plan. The selected plan
(Cptian 3) provides the maxiium net economic benefits. Cption 3
repesents selection of the plan that provides the maximu net benefits
and is ocrsistent with all applicable envr, eneeriM andnmic considerations and is supported by the affected comniities.

5. £&W : a. Elemets of the zxx strnxurel option should be more
fully devel: ed and the alternative eqnded to irlude al potenti
zat structural flood control measures. Option 2 cnidred only tw
elements: the suitability of structures for floodproofinq and an early
warnig and evacuatian plan. It appears that these elemets were rot
evaluated with the s level of detail as the structural alternatives.
b. For exmiple, the study conluded that Loopruofir was impractical
since only 240 buildings were found to be suitable for floodproofiri
measures. c. Hc w.r, it appears that floodproofim opportunities in the
study area were riot fully considered, since only 2685 of the 5000
flood-prone buildings in the study area were investigated for
floodjmroofirq potential. The rationale behind this apparent difference in
baseline tu betee alternatives (e.g. how many buildings are
subject to fo ir)should be spelled ouit in the final report.

5a. The rwutr wtural plan evaluated raising buildings, closures,
rirm Walls, flood inmranoe, relocation of buildings, flood warnir-,
utility calls ard z rmm, flood plain mn ent, and flood plain and
estuary acqditiant.

5. The sbudy did not conclude that flood proofir was impractical.
option 2 is onm of the three potentialy viable options carried into the
feasibility stuby for further evaluation of effects (see Responses to
oit #1).
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5c. Nonstructural measures were evaluated for each building in the
floodplain for which substantial tide related flood losses would be
realized. The remaining buildings which would incur only minor tide
related flooding ware not evaluated for benefits fra either structural or
nonstructural measures. Reference: Main Report page 49.

6. F&W Comments: a. The National Flood Insurance Program (NFIP) was not
considered as a non-structural alternative despite the fact that all four
of the ommities within the study area - Saugus, Lynn, Revere, and
Malden - participate in the program. b. According to the Federal
Emergency Management Agency (FEM) about 1100 NFIP policies are in affect
in these communities. c. Average annual flood damage claims under all of
these policies ware just under $400,000 over the last 12 years, including
1978, the year of 100-year storm event. This figure contrasts sharply
with the Corps' estimate of over $8,000,000 in average annual flood
damages. d. The low flood insurance participation and damage payment
rate suggest that: the occupants of the study area do not consider
flooding to be a serious or chronic problem (i.e. low risk); most of the
annual flood damages are not severe (i.e. nuisance flooding); or perhaps
s structures are not considered worth insuring by their wners. e. It
is also possible that the NFIP is an uxder-utilized resource and that
opportunities exist for expanded participation/coverage as part of a
non-structural flood control plan. f. We reiwd that the various
non-structural cptions be evaluated with the same level of detail as the
structural otions. Alternatives to the proposed action should be given
full consideration in the final EIS to fulfill the intent of the National
Envirormwtal Policy Act.

corns rese 6:
6a. e National Flood Insurarce Program (NFIP) is considered in the

study. Information at the very start of the investigation in 1986 and
earlier was obtained to evaluate the effectiveness of the program to
reducing flood losses.

6b. Agree. Arding to FD , as of Sprir '89, 1062 NFIP policies
are in effect. In addition, the amount of inmurance written for these
policies is $58,593,100.

6c. Aroximately $400,000. is correct if based on straight line
average. NFIP averag annual flood damage claims however, are not
comparable to the Corps' estimate of average annual flood damages and
shoiud not be used as a proxy for the follwing reasa:

1. NFIP claims are only for residenoes and small businesses.
Single family residences are limited to $185,000 of insurance and other
residential bildinp to $250,000. Small businesses are limited to
$250,000 and $300,000 for cotents. Kxh of the Corps' estimated damages
in the study area are for industrial and commercial properties not covered
by NFIP.

2. NFIP cl= are for damages over and above the deductible of
$500.00.

3. 1-A Corps' estimate of average annual flood damage is based
on a hydrology frequency function cxmp*ted over the long-term fra
historical flooding reords, not a straight-line average over 12 years.
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4. The Corps' estimated average annual damages include
non-physical costs such as for family lodir and food when having to
evacuate hames during flood events.

5. NFIP insurane does not cover residential basement contents.
Corps' estimated damages include those for basemnt furnishings, carpets,
tools, sporting goods, cleanup, etc.

6. The Corps' estimated damages include damages to automobiles,
grounds, fencing, driveways, storage shed, pools and landscaping.

7. The Corps' estimated damages are replaceet value or
reconstruction value where insurance claims are for depreciated values.

6d. Disagree. The flood insurance participation rate has more than
doubled since 1978. On February 28, 1978 there were 452 NFIP insuranc
policies in place written for roughly $10,000,000 in the four
comu-nities. Today, there are 1062 policies in effect written for close
to $59,000,000., six times the 1978 amount.

6e. The NFIP is a heavily utilized program in the study area. The
100 year flood plain in Lynn, Saugus and Revere includes 2077 residential
and ommercial damage surveyed properties subject to flooding. As of
Spring 1989, 1007 NFIP insuranc policies in these three cummunitis (1062
including 55 for Malden) are in effect written for $55,830,200. he Corps
estimate of recurring flood losses for a 10 year event are $18,000,000 and
for the 100 year event are roughly $100,000,000.

6f. See Responses to Comments 5 and 6a.
Reference Source: FEMA.

7. F&W : a. We believe the project is incnistent with the
current Federal philosophy to avoid development in estuaries, coastal
areas susceptible to flooding, floodplains, and wetlands.

a. Indu development was identified as a potential major
impact at the beginning of the study and an Jn-qenden consultant was
hired by the Corps to study this issue. Results of that study indicate
that the project would not exhibit a significant impact on development due
to the existir regulatory protection of the wetlands, which wculd not
change, and to marginal cost saviugs expected to accrue to new
construction in areas adjacent to the wetlands, particularly the avoidance
of flood-proofing costs. It was found that develcment decisions in the
study area were far more sensitive to factors such as interest rates,
demand and supply for housing, location factors such as nearness to
transportatin facilities and water, etc. There is very little
undevelcped land left in the study area and typical of uost highly
developed urban areas me intensive develcpmx is simply taking place
largely at the expeme of existing less intensive developments. No major
land use changes are occurring or are foreseen with a project. The EIS
defines the compliance of this action with all pertinent enviromental
laws, reulations and exscutive orders.

8.- F&W a. We believe the proposed project is incosistent
with the mandate of Excuitive Order 11988 to discourage floodplain
developmnt and to restore and preserve the beneficial values served by

E-A



floodplains. b. Rather than presving or restori- floodplain values,
the project would result in a red tian of the area designated as
floodlain and/or redesignation to a less restrictive floodplain
classification. c. This in turn will likely result in increased
development around the perimeter of the estuary and the loss of beneficial
floodplain values, including fish and wildlife habitat.

Corps Blcrgm 8:
8a. See s se to mment 7.
8b. Yes, the project by design will result in a reduction of the

flood plain.

Sc. Hever, the marginal savirs in the xost of the contruction
will not have a significant impact on development. (See Respone to
r'"r mt 7.)

9. F&W : a. We disagree with the claim that the floodgate plan
will greatly ewtaroe wetlard and floodplain protection within the study
area. The project would not change regulatory protectcvn of the marsh.
It is suggested (by the Corps) that added protectin would oc1 throug
the propse "estuary storage protection program". b. Existing wetland
regulatiuns have been less than completely effective in pretirq
ir- -- nalwetland losses in the past and it is unlikely that they will
do so in the future. c. Over half of the wetland losses investigated by
the Corps over the last 10 years were from permitted activities, i.e.
activities authorized by the Corps. d. Followin project cotrtcti,
anrual wetlard losses may increase as a result of growing pressures to
fill and develop wetlands. e. Even with the Corps' projection that the
current annual wetland loss rate of 0.5 acre/year will otime, 50

itiial wetlard acres in the estuary storage area will be lost during
the project life.

Cor s se 9:
9a. Existing Federal, state and local regulatory masures pertaining

to the salt marsh will remain in effect with a project. The features of
the estuary storage protection program were developed in consultation with
agencies and organizations charged with estuary protection who
specifically requested wetland mapping, technical assistance, points of
c1tact and public education masures to help improve reulatory
protection.

9b. Di . See 9a above.
9c. Disagree. From 1978 to 1988 fill was detected at 12 sites

covering a total area of 4.7 acres, while 83 percent of the number of
sites (10) and area filled (3.9 acres) were illegally filled.

9d. Disagree. As a result of an enhae enforemnt program being
imleI in the estuary, in association with this study, nmexcus calls
from eviromntal groups and residents were received and responded to.
Between July and November 1988 the Corps Regulatory Branch issued 7 Cease
and Desist Orders for sites around the estuary. As of Dember 1988 2
cases have been voluntarily restored, 2 cases were preparing plans for
voluntary restoration and 1 case was being nseotiated with restoration as
the primary objective. The 2 remaining cases had just been initiated and
their disoitin was dependent on a response from the individuals.
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Delineating flood storage areas on maps and denoting their importance for
st g are part of the features for option 3, the Regicnal Plan, which
also includes the estuary storage protection program. As a result,
ilplatation of option 3 should cause annual wetland losses to

9e. A continued loss of 0.5 acre per year applies to the without
project codition; with the project the loss would be less than without
it.

10. F&W Camment: If long term protection of the estuary storage area is
essential for sucessful project operation, we re omend that the Corps
formilate a more definitive plan for protectin floodplain and wetlands
within the project area, e.g. acquisition of land or flood easemets.

Cors Resonse 10:
Acguisition or permanent easements of the estuary floodplain was in

fact evaluated and would have cost over $5 million. The expemditure would
not have eliminated the neaed for the estuary storage protection program as
illegal fills would likely have remained a cocrern. Amcrg other
requirmnts, the "estuary storage protection" program includes
preservation of the storage area as an item required in the Regional
project's local assurances.

11. F&W : a. We ontirnue to be concerned with the unmosssary
loss of productive intertidal habitat fron structural protection masures
along the Lynm Harbor shorefront. This area is important not only for
shellfish, such as blue mussels and soft shelled claws, but for waterfowl
that feed on the rid invertebrate resources. b. It is our unerstadin
that 5.6 acres of fill in intertidal habitat could be avoided thrcnui
the use of either setback levees or vertical walls. c. A similar
reuction in impacts could be expected for option 1 if alternate
structural masures were used. T damaging alternatives have been
eliminated from further cosideration as they are xsidered cost
prohibitive. d. However in the cost breakdwn for shorefrit protection
along Lynn Harbor (p.70, Feasibility Report), the average cost per foot
for dikes is $628, while the average cost per foot for walls is $478. It
appears that, on average, walls would cost less than dikes. e. Even if
less damaging alternatives such as walls or setback levees wauld -ost
more, it is our understandin that the overall benefit:cst ratio for the
reional flood control project wouald still remain positive if they ware
implemented.

Corus Res e 11:
lla. The Corps' agrees that it is important to protect areas rich in

shellfish habitat and the feeding ground for waterfowl which feed on rich
invertebrate resours. The areas that would be impacted by cption 3
structures do not support high M3 numbers (sampe'lir average abouit
50/mi). Missels are in good ruaers along the Lynn Harbor bulkhead (up to
100/mi). However, the mst important feeding grourds for waterfowl are
near the mouth of the Saugus River, under and arzund, as wall as upstream
of the Genmral Ewards Bridge, on the Saxiq River, and out on the flats
of Lynn Harbor.
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lib. The cost to move the Lynn Harbor dike inland to avoid loss of
most of the 5.6 acre intertidal habitat is an irxeased cost of $4
million. Use of walls would cost $8 million more. Mitigation of the
impact adjacent to the Sea Plane Basin would be about $200,000. It would
appear practical that such a savings is worth mitigatir the impact. See
the incremental analysis in Appendix K to the Draft Report for further
details.

llc. True, but choice of lowest cost alternatives is consistent with
Federal Policies, in particular the Water Resources Ccuncil's Principles
and Guidelines. Tre mist be overriding reason to reocam-nd other
alternatives and in this case we believe no exropticn exists.

l1d. The cost you quote for dikes and walls in the Pre-release Draft
Report at $628 and $478 respectively, does not apply to the dikes and
walls needed to reduce the impact along Lynn Harbor. Alorq Lynn Harbor
these costs for a dike mowed inland and walls are $2060 and $3250 per
foot, respectively. 7he increased costs are about $4 and $8 million for
dikes aid walls, respectively, alorx 4400 feet of Lynn Harbor shorefront,
to eliminate nost of the impact.

11e. True, the benefit-to-co6t ratio would remain positive, however,
the cost efficiency would be su a ly reduced thus significantly
lowering the project's net benefits.

12. F&W : a. 7he develcpnt of less damaginq practicable
alternatives mandated by the Section 404 (b) (1) Guidelines has apparently
been overridden by the Corps policy of develping the least mt
alternative. b. Develcpmet of the NE) plan dos not preclude the need
to protect the envirciuwit. It appears that the Corps has assumed that
the NED level of benefits canxt be adieved without omitting the full
cost of anvircrental protection. This position is contrary to the
Federal objective, as national econoic develcpzent must by __xxmpani by
protection of the envizMUMet.

Qr Egous 12:
12a. This is not Corps policy. 7he least cost alternative is not the

criteria for plan selection by the Corps. Net exzic benefits, the
difference between average annual benefits, aid average annual cost, is an
indicator of scxxrnic efficiency.

12b. The Federal objective is achieved in water resource planning by
maximizing net benefits in plans that are coisistent with protectuig the
nation's envirment.

13. F&W Cmmwnts: The use of mics as the primary planning criteria
is also inconsistent with Federal laws and guidelines that call for fish
and wildlife to receive equal consideration with other project purposes
(Fish and Wildlife Coordination Act) and which promote a step by step
mitigation process emphasizing impact avoidance and minimization before
compe=sation (Section 404(b) (1) Guidelines, the National rvwirctmntal
Policy Act, moxutive Order 11990, and the Fish and Wildlife Service
Mitigation Policy).
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c=8 Eggpg= 13:
Ecxonics is not the primary planning criteria. 7he selection of a

rem e plan is based on a cmparscn of all the evaluated positive
and negative effects, not just one. Full consideration was given to
impact avoidance and minimization. Avoidance was not cidered practical
because of its additional 4 to 8 millicn dollar project cost. Aduate
copensatin of habitat losses will be accmplished at a $310,000 project

. his is -- wistent with Section 404(b)(1) Guidelines, the National
Environmental Policy Act and Executive Order 11990, as wall as Corps
Policy.

14. F&W oWe support the concept of fully mitigating all project
impacts to fish and wildlife resources. However, we cannot suport the
proposed ccupensatory wetland and intertidal mitigaticn plan for several
reasons. First, there are practical alternatives for avoiding impacts
that would better met the stated project objective to reduce flooding
with the least possible disruption to natural resources of the study area
(p. 31, <Pre-release Draft> Feasibility Report). The proosed project
does not ao=mlish this bjective, since less daaging alternatives were
identified, yet were not included in the preferred plan.

Oorus Respnse 14:
Option 1 represents an impact to nearly 40 acres of wetland and

intertidal habitat that would be mitigated. option 2, the non-stzuctural
alternative will not have any significant ecological impacts. Option 3
requires mitigation for 10 acres of intertidal and subtidal habitat.
Althugh Opticn 2 is the least damaging alternative, it is not the
preferred plan since it does not maximize national economic develqcmpat
benefits and other plan selection criteria discussed in the report. Also,
as previously discussed, moving dikes inland or using walls along Lynn
Harbor for Options 1 or 3 is inpractical due to the substantial increased
osts of these alternatives.

15. FEW : Secord, there would still be a net loss in habitat for
scme of the important waterfowl species that utilize intertidal flats in
Lynn Harbor. Lynn Harbor and the Saugus-Pines River estuary eoprise the
Greater Boston focus area, a special managment unit designated by the
Atlantic Coast Joint Venture under the North American Waterfowl Managmnt
Plan (MMP). 7e Lynn Haror intertidal flats, important as a low tide
feeding area for black duck and wintering habitat for a variety of diving
duck species, are among the priority waterfowl habitats the Atlantic Coast
Joint Venture seeks to protect. We disagree with the Corp' assumption
that impacts to wintering black duck would be mitigated by blue mussel
colonizaticn of the proposed rock-cered dikes. Black duck have been
ckserved utilizing intertidal flats directly adjacent to the existing Lynn
Harbor walls. Presmably the site offers a unique cambinatin of habitat
features that waterfowl find attractive. In addition to the food value of
the tide flats (they are a the first exposed as the tide redes), it
is likely the adjacet walls have value as cover and offer protectin from
wind and ather under certain cimutiions. fhl sloping dike face would be
more exposed and would not offer similar cover benefits It would also not

Mpot the sams invertrate conoities as the existing tide flats. We
have no reason to expect ducks that presently feed an intertidal flats
wouild forage equally
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well amon the rock riprap. We also wuld not expect waterfowl and other
migratory birds to just simply move over to the mitigation site in the
Seaplane Basin after their habitat is eliminated in Lynn Harbor.

Corps Rsspae 15:
The EIS recognizes that the impact will occur and that mitigation of

unavoidable impacts would minimize the overall ecological disturbanc.
The purpose of the EIS is to fully disclose these impacts so an informed
decision can be made, weighing the public benefits (flood protection) of
the project against the eoological disturbances. It is our unrstarding
that the area along the base of the Lyrn b lkhead, while used by
waterfowl, including black ducks, is not amonst the favored areas.

16. :W Protection of Atlantic Coast habitat for black duck is
identified in the NAWMP as an international priority. n ooperative
Ar nt between the Department of the Interior and the Department of the
Army regarding Waterfowl Habitat Ccnservation at Civil Works Projects
calls for the Army to work with the Service in the planning of now civil
works projects to avoid or minimize iupacts to waterfowl habitat,
cosistent with the Fish and Wildlife Coordination Act and the goals of
the NA*T. Our r = A ticn for mitigating iqpacts to black duck
habitat in Lynn Harbor is to completely avoid habitat loss by selecting a
less damaging alternative.

COrs Respons 14:
The preliminary project plans were coordinated with state and Federal
agencies concerning impacts to black duck habitat. This process defined a
potential conflict from a proposed dredging footprint that wuld directly
r nave a portion of an isolated, low-intertidal blue mussel (t
edulis) bed. The dredging location was reevaluated and altered thus
avoiding this irpact. This avoidance and the probable colonization of
mussels on the new structures reresents adequate mitigation of impacts.

17. F&_ : Finally, we are not convinced that all functional
values of project-ipacted wetlands can successfully be duplicated with
any predictable degree of succss. Wetland creation in the regulatory
arena has a less than perfect success recxrd. Strict relianc on a 1:1
habitat replacemet ratio supposes that the replacemnt habitat will be
equal in all respects to habitat destroyed by the project. We have
already shown that waterfowl habitat values will not be equal. Since we
believe it is not possible to guarantee that all habitat values will
sucessfully be recreated, we will c viue to reczmerd a minimum 2:1
am;estory mitigation ratio to allow for a reasonable margin of safety.

Coros cRgne 17:
Nationally the Corps has experience with clam flat construction.

Given the pzqposed location of the flat, adjacent to Sea Plane Basin, we
anticipate a high success rate for M M recolcnization. Sea Plane
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Basin itself was originally not at an intertidal level. It now (after
being excavated post W II) supports a diverse benthic infauna and clam
populations arimately the same as those areas being mitigated for.
NED intends to construct, transplant and monitor the flat to assure
successful mitigaticn. Canerning wetlands, the proposed mitigation for
the rno-selected option 1 is at a 1:1 ratio, plus an additicral 177
acre-years (17.7 acres x 10 years / 100 years = 1.8 acres) for the time
required for the coszucted wetlands to aprad the ecological value of
the wetlands they are replacing. The selected Opticn 3, as you know,
would not cause any wetland losses.

18. F&W omment: The proposed floodgate has been modified during the
planning process to alleviate many of the envirmmental problems of
earlier designs. As noted in our previous comments, our remaining corern
is with the potential for fish passage impacts from the constriction of
tidal flow at the mouth of the Saugus River. The proposed design would

1mwtrict daily tidal flws through the flushing gates when water levels
are above the 0.0 foot elevation of the u~er gate openings, causing
pressure flow conditions. As a result, planktonic fish eggs, larvae, and
weak swimming juveniles may be impinged or otherwise damaged as they are
forced through the gate openings under pressure. Organisms may also be
injured or experience increased predation following cotact with shear
zones associated with turbulent eddies formed by flow constrictin. Early
life stages of winter flounder and rainbow smelt may be affected during
ebb tides; Atlantic herring during flood tides.

Cor2s Response 18:
The EIS and A~penix K describe in detail our cerns for these

unavoidable impacts. The large size of the flushing and navigation gates,
as well as likely placemnt of rounded edges on gate abutments, are all
intended to minimize these inpacts.

19. [_W- : A related ccncern is that the structure may hinder the
passage of surface oriented fish, since the upper porticn of the water
colmn would be obstructed at tide levels above 0.0 feet. Vertical
distribution in the water column can be important for fish migration.
Some species are known to use tidal currents in the uper water column for
transport between estuarine and marine waters.

CrQs BRGse 19:
Your concern for fish passage in the uper part of the water column

above EI.0.0 would be aressed during design when modelling would
evaluate flow restrictions through the gates. 7he surface fish will not
be cbstructed, however they would be constricted to the 100 foot
navigation opening.

20. EjQMME: 7he Feasibility Report indicates that rounded gate
ope nn wuld be - widered during the design of the floodgate to aid in
saooth flow transition throug the gates. In addition to using rounded
gate omp , we rsIn that the floodgate structure be designed to
allow unrestricted tidal exdiange througout the water column at all of
the flushing gates. This should mstanLtlly redce the potential for
fish pasug/ininnt impacts.
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corns !esgM e 20:
The 100 foot wide navigation gate will provide unrestricted passage.

The flushing gates may impede fish passage only at higher tidal levels.
See CorpsReponse 19.

21. FW..fits: Finally, the issue of the elevated sill on the
navigation gate is unresolved. We r that the sill for the
navigation gate be flush with the river bottom, similar to the flushing
gates, to facilitate demersal fish and loster pa . If the bottom of
the gates cannot be made flush with the river bed, we re1oewI that an
inclined apron be used to aid fish passage over the vertical gate sill.

Cor BecrSe 21:
All flushing gates will be flush with the river bottom or have

inclined ramps. This provides 500 linear feet out of the total 600 feet
of subtidal opening for pass. An additiial 100 feet of qmung in the
navigation gate has an inclined ramp on the estuary side. An inclined
ramp on the ocean side which would also be adequate for a gate seal would
be evaluated during design.

22. F&W Cauments: (ne of our initial conoerns with the proosed
floogate design was the potentua for wide-scale estuarine impacts from
dharqes in tidal flushing and water quality parameters under both ope and
closed gate coditis. Flushing impacts during open gate corliticons have
been substantially reduced by increasin the open area of the flushing
gates. The potential for significant water quality impacts durin closed
gate conditios st:ill exists. IMpacts would be primarily associated with
the retention of thermal, biological and dcmical pollutants from a
variety of sources within the estuary.

The orps' conclusion that the project will cause only minor water
quality imacts is based on the assumption that the floodgate would

perate very infreuetly (approxi ately 2 to 3 time per year) and that
closures wmuld be of short duraticn (typically 1 to 2 hours). The impact
of the preferred floodgate qitin on the overall ecology of the
Saugus-Pines River estuary will gradually increase in the future as sea
level continues to rise and the floodgates are oerated mre frequently.
It is estimated that the floodgate would close 35 to 40 times per year for
2-3 hours per closure if the historic rate of sea level rise continues
over the 100-year project life (a 0.8-foot rate of rise). The 4.2-foot
sea level rise projection would result in 575-600 floodgate closures per
year and a 5-6 hour d ration per closure. Floodte closure could be even
1rfequent under higher projection of sea level rise (EPA'S "mid-high"
and "high" projecticw are aproximtely 5.8 and 9.2 feet for the next 100
years, reno;ectively) .

Increasing floodgate closure frequency will result in significant
i as to the estuarine enironment. As dcribed in the , adverse
izmcts include: reductio in marsh sedimentation rates resulting in a
decreasd ability of the marsh to keep up with sea level rise; chaes in
the veetative coiosition of the marsh from reduced frequency of tidal
inundation; and imacts to water quality from increased storage of
pollutants and therul dischar ad red dissolved oxye and
salinity levels.
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As a result of rising sea levels, the muoer of gate cloures to
prevent flooding from astr ic high tide, as oosed to storm-related
flooding, mild gradually irease. Under present conitions, the Corps
assums that mixing fro storm-related wind and avme action will help
prevent water quaity a t fro m pollutant coctration during
closed gate cndition. As routine closurs to protect against astronomic
high more comm, storm-related wind and wve muixing ild
not Mmsarily be present to mitigate the Jnct of nfined pollutant
dischargs during closed gate conditions.

Cor REmg e 22:
You indicate that the 4.2 foot sea level rise would significantly

impact the estuarin evirotneti due to a potential 575-600 floodgate
closures per year for a 5-6 hour duration each. This would indeed be the
case if sea level actually rose 4.2 feet and the floodgate were in fact
operated in this manmer. It is highly unlikely either wold occur. There
is no definitive scientific data suggestir that the sea level wold rise
four tiuin the rate it has in the past. Hoaver, if it ws determined in
20-30 years that a rate uxh exceeding am foot woAld occur, the project
wild need to be evaluated to determine, once again, adjustmnts in the
height of the shorefront to maintain a high level of protection and assure
no significant impact on the estuary.

23. ThW: We are cam~erned that these widpacts to the
estuarina enviruwut could also be realized in the absence of sea level
rise, de;;udirg an how the project is perated in the future. The is e
of w- would operate and maintain the project is presently unresolved.
Avoidace of uwircuental inpacts is dependent on adherence to strict
peratical coutraints. PaEadless of the constraints established during

the planning process, darxirq social/political pressures over the project
life may dictate different operational regimes in the future. These in
turn cold cause vire severe impacts than those presented in the
Feasibility Ilport for existing oirditionu. As long as the floodgate
struture is in place, the potential for ineratiral impacts will exist.

Cor Response 23:
Project assurace require the project to be operated according to an

Operation Manual prepared by the Corps. Federal funding of this project
requires strict adhrc to the operating criteria and overall peration
and min established by the Corps. Whether or not the
Corps operates the flootes, the Corps is res wi ble to see that the
assurances are mat and the project is used for the inteded purpose
authorized by the Congress. In addition, the project would underg,
semi-arrml inspection to assure features are operational and maintained.

24. &WComts: N-sttructural solutions for reducing flood damage in
the study area would best a date natural wtland expansion procses
related to m level rise. For this study, it is assmud that owners of
developed properties swrciLzdiu the estuary would erect vertical barriers
to prevent marsh wqxqnsion associated with risir sea levels. However,
the point will evetually be reachd when ctinuIz to increase the
height of shoreline protection will no longer be feasible. Developmnt
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will be forcd to pull back from the waters ede and allow salt marshes to
re. Non-structural measures would allw this landward shift in
wetlands to proceed naturally, as developmet coud be pulled back at a
gradual pace to keep up with rising sea level. Inplemtirq strmtural

an euinrses, hoever, would not only postpone the inevitable
evauation~ of coastal areas subject to sea level rise, they could make
matters orsie by auportig contined dwelopment within the coastal
floodplain.

QM= Res uea 24:
Even with accelerated sea level rise, the shorefront is izrat likely to

be raised to keep pace with rising tides. A relatively low investment to
raise the shorefrot copared to protiectxI the billios of dollars
already invested in the floodplain wuld dictate cotiued protction of
the highly develoed in iustral, commrcial and ridential floodplain and
major arteries and utilities servir the area and Boston's North Shore.

25. fMIL ts: Given the potential for widespread impacts to the
- aizus-Piz-As River estuary frum project-irdus changes in tid'al flushirq,
we believe that large scale itiatic/r/eti t measures are justified.
he Corps should seriously cnsider breadhinq and or complete remval of

the 1-95 fill adbranknt to restore tidal flushing to deraded portions of
the estuary. Breadiirx the fill sr*anmet is metioned throughmut the
Hydrology and Hydraulic App dix as a way to mitigate estuary flushir
impacts associated with the project. Providing measures to restore ander.mme estuarinu habitat is c1wistent with the stated plan formulation
cosiderations, as well as the provisions of the Fish and Wildlife
Qoordination Act, the cooperative Agreement on Waterfowl Conservation at
Civil Works Projects, the "Estuary Protection Act", Executive Orders 11990
and 11988, and the Coastal Zas Manage=* Act.

92o Rncie 25:
7he project woild have no significant impact on tidal flushing

(retion of less than 0.1%). Total breaching of the 1-95 fill would
exacerbate flooding in East Saugus; is not a n-st likely future condition;
and is not a ation of the report. 'hA proposed mitigation is
adsjuate to copensate impacts and is in accrdanc with Corps policy and

The 1-95 Embankmnt Grcup was formed by the Exu~tive Office of
iAffairs to oordinate the disposition of the eanket and

development of a otor plan. he GroW includes CM, MM, EPA, MEPA,
M(C, CM, WIC, DCFO and the Corps. Mch of the 1-95 anment is in the

of bairq turnd over to the MC who is rrmpcwible for preparir
the master plan. MC views the priorities for the embankment to include
develoim t of a park and to maintain its existir flood reduction
portenrial. Theu gru recognized the importance of not breaching the fill
(i.e.; not making holes through it or total remval) due to the flooding
prblems this would cause in East Saugxus. The state led gra* has the
responsibility for the final solution of the 1-95 eabonant.
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26. F&W _MM=: In summary, we are unable to support the preferre
alternative of a floodgate and associated shoreline protection because of
unacceptable local impacts from certain structural features of the
project, as wll as the potential for lcrq-term ipacts to the ecology of
the Saugus-Pine River estuary. Althoug we have r- , nended measures
toavoid or otherwise mitigate impacts fra the Lynm Harbor dikes and
floodgate itself, we do not see any way to avoid long-term estuary impacts
from tidal changes associated with project operation. While
project-ibaced tidal hanges may not be significant at the present time,
future changes in enviromental or social/political conditions coule
result in significant fish and wildlife impacts from increased freqL ncy
and duration of floodgate closures.

Corps Resznse 26:
NED has assessed all project related impacts and feels the proposed

project is in the public interest and adequate mitigation opportunities
emist to minimize project Ju~acts. LcM term impacts to the estuary under
a worst case 4.2 foot sea level rise would be evaluated during project
-peratians.

27. F&W A scaled-down version of the local protection option
may prove to be less envinmentally damaging in the long run than the
flooI-at option. However, this would be contingent on the Corps' ability
to either relocate proposed levees or replace thm with vertical walls to
avoid the wetland and intertidal c of the current proposal.
Ipl tation of either of the proposed structural alternatives would
have adverse iuplicatiaus regarding the rea to gradually puill back
development from coastal areas subject to reclamation by accelerated sea
level rise.

Corps Iem me 27: Optic 3 provides the maxim. net euic benefits,
while having lower ecological impact than the other structural alternative
(Option 1). Option 2 (non-structural) d not met Corps policy of
iplementing those projects, ~xsistent with pertinent environmntal
reulations, that provide the maximu net emic benefits.
Option 3 is widely suported de to the regional and high level of
protection provided. option 1 lacks support due to it's limited
gsangrajdc protection and high envircrmaal, social and aesthetic
impacts. option 2 lacks suport due to it's very limited area of
p e n. Also, with sea level rise it is highly unlikely the developed
floodpln would be abandned.

28. &: We xmuier the project to be incosistent with the
current Federal philosophy and public policy to avoid develmnt in
estuaries, coastal areas s le to flooding, floodplains and
wetlands. This pilosophy and policy is laid out in a number of Federal
laws, exective orders, and regulatios. 7he "Estuary Protection Act"
established a National policy to protect, ocrnerve, and restore estuaries
in the United States. M Coastal Zn Managmnt Act establishe a
national policy to preserve, protect, and where possible to restore or
eriacs the resoures of the Nation's coastal zone. The Coastal Barriers
R ures Act reni the importance of castal barrier resours and
seeks to eliminate Federally subsidized developmnt in flood-pron astal
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barrier areas. Emcutive Orders 11988, Floodplain Managemnt, anc1 11990,
Protection of Wetlands, recognize the many beneficial values of
floodplains and wetlands and require that Federal agencies avoid direct
or indirect sport of floodplain or wetland developmnt wherever there
is a practicable alternative.

oras sczse 28: Te project is consistent with Federal laws and
guidelines and has udergon extensive public coordination and
formulation to eliminate or reds ernvirmwntal impacts. The project
also provides the o~portunity to further protect the valuable resources
in the estuary, not otherwise afforded without the project. Miese
measures were specifically requested by those local, state and Federal
agencies charged with protection of the wetlands. No induce developnt
in the wetlands or floodplain is expected as a result of project
inplemtatin.

29. &W : We suport the use of non-structural solutions to
rexm flood damages in the study area since they womd not adversely
impact fish and wildlife resources nor would they have the wide-rangirn
elogical inplicatiau of the regional floodgate alternative. We
er"mrage the Corps to further investigate the potential for all possible
nu flood control solutions, perhaps in ombinatin with
scaled-dwn or otherwise modified structural features that would not
impact the important fish and wildlife resources of the project area.

Cors Remse 29: Protection of the region against coastal flooding,
threatening life and property, can not effectively be accomplished with
the rxxe-stnxcural plan.

E-15



A MUThMRI F

REAL EM=A~ APPENDIX F, REIMD



DEPARTMENT OF THE ARMY
NEW ENGLAND DIVISION, CORPS OF ENGINEERS

424 TRAPELO ROAD
WALTHAM, MASSACHUSETTS 02254-9149

SAUGUS RIVER AND TRIBUTARIES
FLOOD DAMAGE REDUCTION STUDY

LYNN, MALDEN, REVERE AND
SAUGUS, MASSACHUSETTS

REAL ESTATE

REVISED
PRELIMINARY ESTIMATE

OF
REAL ESTATE COSTS

OCTOBER 1989

PREPARED BY: -- '.l , * . ..- -
- EDWARD J. FALLON

Review Appraiser

REVIEWED

APPROVED BY:
WILLIAM D. OWN, JR/'Chief, Appraisal Broc=h

F-i



T 2 Contents

Purpose F-1

Inspection of the Real Estate F-1

Location F-1

Scope F-1 & 2

Description of Project Areas F-2 & 3

Description of Project Areas and Alignment F-3 to 6

Government Owned Facilities F-6

Rights to be Acquired F-6

Fee Area F-6

Permanent Easements F-7 thru 9

Temporary Easements F-9 & F-10

Acquisition Costs F-10

Relocation Assistance Costs F-10 & F-11

Severance Damages F-il

Protection & Enhancement of Cultural Environment F-12

Contingencies F-12

Water Rights F-12

Zoning F-12

Highest and Best Use F-12

Evaluation and Conclusion F-13

Recapitulation of Real Estate Costs by Alignments F-14

Addenda
Estuary (salt marsh) acquisition F-15

Alternatives For Lynn Harbor Reaches F-16 & 17

F-ii



PURIgs

The purpose of this report is to estimate the Preliminary
Real Estate costs associated with flood protection regarding
SENE studies for implementation of a regional floodgate
located at the mouth of the Saugus River in the cities of
Revere and Lynn Massachusetts.

INSPECTION OF THE REAL ESTATE

The properties within the study areas were viewed and
traversed in the field during the summer and fall of 1989.

LOCATION

The subject area is located in the Northeasterly section of
Massachusetts, in the communities of Revere and Lynn, within
the Counties of Suffolk and Essex.

SCOPE

The proposed floodgate will be located across the Saugus
River, tying into the respective lands that lie adjacent to
the river. Along with the floodgate structure, dikes with
stone protection along the inboard side of the existing
bulkhead which lies along Lynn Harbor will be necessary as
well as, a combination of rock revetments and walls along
Rice Avenue up to and including Carey Circle. In addition to
these areas the M.D.C.Park Dike, located along Revere Beach
Boulevard. a tide gate at Sales Creek and approximately 6.5+
acres of tidal marsh for mitigation purposes will also be
required.

Only the selected alignment #2, will be addressed in this
report.

By implementing this regional plan (a floodgate) areas of
four communities, Revere, Lynn, Saugus and a very small
portion of Malden will be protected from damages caused by a
Northeaster type storm.

This report relates to the SPN (Standard Project
Northeaster) which necessitates acquisition of permanent and
temporary easement interests for purposes of construction and
maintenance of a tidal barrier, dikes, concrete gravity and
I-walls, and stone protection.
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Another aspect of the proposed project is the protection of
the Estuary which will be used as a ponding or storage area
during periods when the floodgates are closed. Present local
ordinances and state statutes are adequate to protect the
integrity of the estuary. Because of these governing
regulations we have not included the cost of acquisition in
the selected plan. This preliminary estimate is for
informational purposes only and is found on page F-15.

DESCRIPTION OF PROJECT AREA

City of Revere

The City of Revere is located on the Massachusetts coast
about two miles northeast of the City of Boston. About one-
fifth of the area is a salt marsh adjacent to the Pines River
Estuary, and about one-third of the city, including the marsh
area, is below elevation 10 feet, mean sea level.
The remainder of the city is gently rolling with a few steep
hills, the highest elevation being at the reservoir on
Fenno's Hill at about 192 feet above mean sea level.
Most of the land above 10 feet mean sea level is fully
developed. Any future development would be at the expense of
existing uses. The population of the city is about 43,000,
and on peak summer days more than 20,000 people visit the
3-1/2 miles of Revere Beach for recreational purposes.

CiV2fLnn
City of Lynn is located in Essex County in the eastern
section of Massachusetts on the northern shore of
Massachusetts Bay, bordered by Saugus and Lynnfield on the
west, Saugus River on the southwest, Peabody and Salem on
the north, Swampscott and the Atlantic Ocean on the east and
Nahant and Revere on the south. It is 11 miles from Boston.
The population is about 79,000 in an area of approximately
11.21 square miles. During the 1970-1980 decade, the
population decreased !y 11,823 or 13.1%. The city was
industrial early in ics history with the first iron smelting
plant in America being established there in 1643. Also, it
was a famous shoe city. Today, Lynn is a diversified
industrial center.

Rail and bus facilities are available in Lynn. The Mass. Bay
Transportation Authority assures this area of adequate mass
transportation. The Boston and Maine Railroad serves this
area. The public roads and highways are in good condition;
the principal highways serving the Lynn area are state
Rts. 107 and 129. Logan International Airport is about 10
miles away.
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Town 2f Saugus

Saugus is a town of 25,000 persons; it serves as the gateway
to Boston's North Shore and is 10 miles from Boston. It is
bordered on the south by Revere, southeast by the Atlantic
Ocean, Melrose and Wakefield on the southwest, Lynnfield on
the northwest and Lynn on the north.

Saugus was originally a farming community; it then changed to
industry and manufacturing and today it is mostly
residential. Saugus has an area of 10.5 square miles, and
it has excellent schools. There are churches of all
denominations in the town and large and small shopping
centers.

State Rts. 129, C-1, and 107 enter and serve the town, as
well as U.S. Rt. 1. Bus service is provided by the
Massachusetts Bay Transportation Authority and Greyhound Bus
Company. The Boston and Maine Railroad services the town;
and Logan International Airport and the Port of Boston are 8
miles away.

DESCRIPTION QF PROJECT AREAS AND ALIGNMENT

The areas which comprise the Floodgate Plan include the
Floodgate Area, (Saugus River) Lynn Harbor, Point of Pines,
M.D.C. Park Dike, Mitigation area and Tide Gate at Sales
Creek.

There follows a description of each area.

FODAEAREA

SECTED ALIGNMENT a

Alignment two commences at the bulkhead on the Lynn side
of the Saucus River about 700 feet easterly of the General
Edwards Bridge, traverses in a generally southerly direction
for approximately 1,310 feet terminating along side of the
existing pump house and adjacent to Bateman Avenue in the
City of Revere.

The termination of the floodgate alignment is also a
transition point for the Point of Pines alignment, Reach "F".
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POI NT 2El PINES AREA

Reach "A" would commence on the westerly side of Carey Circle
and would traverse in an easterly direction a distance of
about 230 feet ending at Reach "B". A stone revetment at
elevation 13.2 feet would be constructed throughout this
reach.

Reach "B" commences at Reach "Als" termination and would
continue to traverse in an easterly direction for a distance
of about 1320 feet including Reaches "C" and "D" as well. A
stone revetment at elevation 16.0 and 14.5 (D) feet would be
constructed throughout these Reaches. Upon joining Reach "E"
there is an area of transition from stone revetment to a
combination of stone revetment and sand dune, which continues
in an easterly direction to Reach "F" a distance of about
1600 feet.

Reach "F" commences at the concrete wall at the easterly end
of Rice Avenue and runs about 240 feet in a northerly
direction, thence turns and runs in a generally westerly
direction along three courses, 200, 260 and 500 feet
respectively, terminating at the floodgate. The alignment
will increase the height of the existing wall to alevation
15.0 feet.

LYNN HARBO AREA

REACH "B"

Reach "B" commences at the dog-leg of the existing bulkhead
and runs in a general northeasterly direction a distance of
approximately 1,800 feet to a point where it intersects with
Reach "C". The proposed construction of a dike with stone
protection throughout this reach will be to elevation 17.0
feet.

The dike will have a starting point at the existing
bulkhead and will extend about 80 feet inland, encompassing
about 3.31± acres of privately owned lands.

RACH "C"

Reach "C" commences at Reaches "B" terminus and runs in a
general northeasterly direction a distance of approximately
1,500 feet to a point where it intersects with Reach "D".
The proposed construction of a dike with stone protection

throughout this reach will be to elevation 15.0 feet.

F-4



The dike will have a starting point at the existing
bulkhead and will extend about 70 feet inland, encompassing
about 2.41± acres of privately owned lands.

REACH "I

Reach "D" is divided into four sections and is comprised of
approximately 3,125 linear feet. "D1" commences at the
intersection of Reach "C", follows the same direction for an
approximate distance of 1,065 feet to the corner of the
bulkhead of Bay Marine where "D2" commences and runs along
the following northwesterly and southerly directions for 280,
30, 10, 30, and 370 feet respectively, terminating at the
corner of the bulkhead of Boston Gas Company where "D3"
intersects. "D3" follows the same alignment as the existing
wall of Boston Gas for an approximate distance of 630 feet
where it intersects with "D4". Then "D4" turns and runs
along the following courses, northerly 160 feet and
northwesterly 110 feet to the boat ramp and parking area
where a 40 foot gate will have to be installed; then along
Lynn Harbor Marine for a distance of 150 feet, thence turning
and running in a northeasterly direction for approximately
160 feet, thence turns and runs in a northwesterly direction
approximately 130 fest where it intersects with Reach "E".

REACH =E

Reach "E" traverses in a northeasterly direction for
approximately 1,100 feet where it intersects with Reach "F".
A "T"-wall is proposed for this reach and will be

constructed in the location of the existing concrete and
rubble stone mound, to elevation 14.0 feet.

REACH "F"

Reach "F" commences at Reach "E" terminus turning and
running in a northwesterly direction for approximately 300

feet, thence northeasterly along two courses of 300 and 380
feet respectively, thence turns and runs in a northerly
direction approximately 220 feet terminating at the Heritage
Park retaining wall.
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M. DZ. C. P IM i FALL

The M.D.C. Park Dike contains approximately 8.50+ acres
which is all of the land between Beach and Revere Streets and
between Ocean Avenue and Revere Beach Boulevard, except for a
block of land at the Beach Street end and that area where the
M.D.C. Police Station is situated. A Dike is proposed for
this area and will encompass approximately 6.28+ acres.

TIDA gT= SALES CREK

A Tidal Gate adjacent to the intersection of Revere Beach
Parkway and North Shore Road and in Sales Creek is required
and will require about .023 acres of abutting lands for
access and maintenance purposes.

6.5+ ACRE CL EL= MITITON AREA

Due to project impacts on shellfish resources, a mitigation
area located at the 1-95 embankment, adjacent to the
Northgate shopping plaza, containing approximately 8.5± acres
of which 2.0+ acres will be used for temporary stockpiling of
the salty sand material removed from between elevation 5.0
and -6.0.

GOVRMENT OWNED FACILIIE

Section III of the Act of Congress approved 8 July 1958,
(PL 85-500) authorized the protection, realteration,
reconstruction, relocation or replacement of municipally-
owned facilities. A preliminary inspection of the project
areas indicated no Government owned facilities would be
affected.

RIGHTS TO a ACOUIRED

Local interests will be required to provide all lands,
eas ients and rights-of-way necessary for project purposes.

=EE aREA
There are no known areas requiring fee acquisition at this

time. However, if the parking area presently, located in Lynn
and adjacent to the General Edwards Bridge, under easement to
the M.D.C. (Metropolitan District Commission) and used in
conjunction with the fishing pier is terminated, then fee
acquisition of a one acre parcel would be necessary.
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PEMAT EAEMN AREAS

Permanent easements for construction and maintenance
purposes are necessary. Preliminary investigations indicate
that after the imposition of the permanent easement interest,
the highest and best use of the remainders of the properties
will not be materially affected. However, it is historically
known that the mere knowledge and existence of the imposition
infers a restrictive aspect. Therefore, the cost to acquire
the permanent easement interest would be equivalent to the
underlying fee value since those uses would be for project
purposes. The only exceptions to this would be where there
are existing structures which were built without benefit of
any real estate interest or there is a requirement due to
local zoning or state policy/statue. These areas will be
discussed in detail at the end of this section.

Lands required for project purposes would still remain in
their private ownerships to maintain conformity of their
existing lot areas. The estimated costs for the permanent
easement rights are predicated on the assumption that
construction methods will be of the excavation and placement
methods and would not adversely affect surface or near-
surface improvements. If it is determined and found that
selected methods of construction would cause damage to
surface or near-surface improvements, then the estimated
costs for easement rights would not remain valid and a new
in-depth real estate study of the proposed taking would be
required.

E AREAS

The areas that were previously referred to as exceptions,
regarding there value as not being equivalent to the
underlying fee value, are as follows:

POINT Qf PINES - REACHES "E"W"F"

Area one lies within the Point of Pines alignment Reaches
"E" and "F" where there is an existing seawall which will be
replaced with a "T"- wall. The wall is located on property of
the Point of Pines Association and was constructed under a
release from damages document(s) but was never recorded for
easement usage. Because the area is required for project
purposes, the measure of compensation will be based on the
area required which would be greater than the area that was
previously encumbered by others.
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LYNHARBOR = REACHES "B'C"

Area two lies within the Lynn Harbor alignment Reaches "B"
and "C". Both of these reaches require construction of dikes
with stone protection which must be built inboard of the
existing bulkhead structure, as both local planning and
zoning boards and state agencies will not allow any
structures within the tidal flats. The restriction also
applies to individual owners as well.

Development of any lands in this area must follow
requirements for building within a 100-year flood plain.
Because of the flood plain requirements a developer must
have a first floor elevation above 12.0 feet. With existing
elevations at less than 11.0 a developer/builder would have
only a few options such as filling the entire area, raising
the first floor elevations or building a dike with stone
protection. The most feasible option would be the dike with
stone protection. This option would provide the most
protection, within the flood plain.

A preliminary plan by a former developer for reach "B",
addressed this type of dike as one of his proposed options.
Had this plan been formally submitted to the city it would
have in all probability been approved, according to local
officials.

Under this assumption and having reviewed the plans for the
proposed project, it is considered that the measure of
compensation for both Reaches "B" and "C" would be nominal
for the permanent easement interest. This opinion is based on
several factors, the easement is required for maintenance and
inspection which could be accomplished by using the top of
dike rather than seeking additional areas inboard of the
inland toe of the dike. In the event the project is not built
a developer would still be required to build and maintain
this or a similar type structure, the project will not
encumber any more lands than would be required by a private
developer and lastly if the project is built prior to a
private developer doing so, the area would meet flood plain
requirements thereby removing this burden and preparing for
future development.

For the most part and at the present time the proposed
project has been coordinated with the owners/developers so
that maximum use of the lands could be realized. This will
continue right through the life of the project and if changes
to plans or any existing or new regulations affect any lands
which may require adjustment then revisions to the real
estate estimates will be made.
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LYNN HARBOR REACH EF

Area three comprises Reach "F" and the same rational
applies here as aforementioned except, that a gravity wall
will be constructed and will follow the shoreline/bulkhead
alignment.

M.D. C. PARK 2MK
The M.D.C. Park Dike requires a permanent easement interest

for a flood control dike only. The dike would be constructed
inboard of the existing sidewalk , would run a distance of
about 80 feet and encompass about 6.28± acres of the subjects
8.54± acres. These lands are earmarked for future recreation
and parkland uses as described in the approved MDC Master
Plan.

The dike would interrupt the approved master plans
development by leaving about 2.36+ acres of low rear lands.
Because of this interruption, of an approved plan, it is
considered that the proposed project would cause damages due
to a reduction of the utility of the lands. Granted, local
zoning regulations do not specify any minimum lot areas for
recreational development but the location of the remaining
lands would interrupt both the intended and approved uses.

There follows a breakdown of the permanent easement
estimate by the respective area.

ACRES VALUE
Lynn Harbor 6.250 $ 8,000 (Nominal)
Point of Pines 4.000 $ 6,000
Access .152 $ 2,000
MDC Park Dike 6.280 $ 62,500
Parking Area 1.079 $ 705,000
Sales Creek .023 $ 500
Mitigation Area 6.500 $ 13,000

26.280 $ 797,000

Temporary easements 35 to 50 feet wide, on either side of
dikes, walls, barrier and all other areas requiring
construction or excavation are necessary, where available,
during the construction period as well as staging areas
adjacent to the work site(s), such as a one acre site on the
Lynn side adjacent to the General Edwards Bridge and
alongside the bulkhead.

F-9



The estimated values are based on comparable market data
and reflect a fair rate of return for the use of the owners
land for about one year, at 15% per annum. Actual estimates
will be reflected in appraisals and may be higher or lower
due to market and economic conditions or trends in the area
at that time.

There follows a breakdown of the permanent easement
estimate by the respective area.

ACRES ESTIMATED VALUE
Lynn Harbor 9.730 $ 6,624,400
Point of Pines 4.940 $ 5,000
Barrier .500 $ 326,700
MDC Park Dike 4.000 $ 40,000
Parking Area -0- $ -0-
Sales Creek .500 $ 500
Mitigation Area 2.000 $ 4,000

21.670 $ 7,000,600
Fair rate of return for one year x15%

$ 1,050,090

CALL $ 1,050,000

ACUISITION STS

Acquisition costs will include costs for mapping,
surveying, legal descriptions, title evidence, negotiations,
closing and administrative costs for possible condemnations.
The acquisition costs are based upon this office's experience
in similar civil works projects in the general area and are
estimated at $6,000.00 per ownership including the cost of
appraisals.

RELOCATIN ASITANC COT

Public Law 91-646, Uniform Relocations Assistance Act of
1970, provided for uniform and equitable treatment of persons
displaced from their homes, businesses, or farms by a
Federally Assisted Program. It also established uniform and
equitable land acquisitions policies for these projects.
Included among the items under PL 91-646 are the following:

a. Moving Expenses
b. Relocation Allowance (Business)
c. Replacement Housing (Homeowners)
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d. Replacement Housing (Tenants)
e. Relocation Advisory Services
f. Recording Fees
g. Transfer Taxes
h. Mortgage Prepayment Costs
i. Real Estate Tax Refunds (Pro-Rata)

Preliminary investigations indicate that none of the
ownerships will require relocation assistance at this time.
Should the existing preliminary taking lines be changed to
include improvements, then the taking authority must certify
that there will be available, in areas generally not less
desirable and at rents/prices within the financial means of
those that would be displaced, decent, safe and sanitary
facilities, equal in number to the number of, and available
to, such displaced persons who require such dwellings and
reasonably accessible to their places of employment.

The ownerships affected by the permanent easement interests
vary according to the plan and are reflected in the
recapitulation of real estate costs. Therefore, an estimate
of $ 200.00 per ownership is carried for planning purposes
and is limited to expenses incidental to the transfer of real
estate interests.

N DAMAGES

Severance damages usually occur when partial takings are
acquired which restrict the remaining portion from full
economic development. The severance damages are measured and
estimated on the basis of a "Before" and "After" appraisal
method and will reflect actual value loss incurred to the
remainder as a result of partial acquisition. Detailed
appraisals will reflect these losses. At this time, the only
known area where severance damages will occur is at the
M.D.C. Park Dike where approximately 6.28+ acres of the
subjects 8.54± acres will be required for project purposes,
thus leaving about 2.36+ acres of lands considered to be rear
lands without much utility remaining. The cost for this is
estimated at $22,500.
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In accordance with instruction set forth in Teletype DA
(DAEN) R 191306A, dated October 1971, Subject: "E011593, 13
May 1971, Protection and Enhancement of Cultural
Environment"; a study has been made in the subject areas.
The study revealed that no local, State, Federally owned nor
Federally controlled property of historical significance
would fall within the provisions of E011593..

CONTINGENCIES

A contingency allowance of 25 percent is considered to be
reasonably adequate to provide for possible appreciation of
property values from the time of this estimate to the
acquisition date, for possible minor property line
adjustments or for additional hidden ownerships which may be
developed by refinement to taking lines, for adverse
condemnation awards and to allow for practical and realistic
negotiations.

WATE RIGHTS

Lands that would be acquired for project purposes may
affect riparian interests. Upon refinement of all alignments,
an in-depth study of the ownerships affected would be
conducted to determine any damage resulting from the proposed
acquisition. However, actual damages would be reflected in
the acquisition appraisals.

The lands affected by the proposed project are zoned for
residential, commercial, industrial, and wetlands within the
respective zoning district.

ANDES B= S &= E

The highest and best use of the affected properties is
considered, in most cases, to be their present use.
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EVALUAION CONCLUSION

The areas of study are based upon preliminary Engineering
Division and assessors plans.

All alignments for dikes, walls, excavation and any other
components which make up the various elements of the proposed
prolect, regarding real estate interests are subject to
refinement prior to any proposed construction.

The values of lands and improvements within the study areas
have been estimated by the market data or comparable sales
approach. Local assessors, real estate brokers, appraisers
and other knowledgeable persons were contacted to secure data
during the valuation process. Numerous sales were analyzed
and the upper value for each category of land and
improvements were used in the final estimate(s) of value.
(Primary unit values used were $1,500 per acre marsh/wetlands
and $15 per square foot in the commercial area.)

There is no easy or simple way in which real estate sales
can be mathematically reduced to a simple value indicator.
Each transaction involves not only individual needs, wishes
and wants of a particular buyer or seller at the time of sale
but the properties themselves vary widely as to size, shape,
frontage, exposure, location access, soil conditions and
topography. The best common denominator of the price per
square foot and/or the price per acre was used with a full
understanding that these unit values may be the best index
but by no means can they reflect all problems for a given
parcel, area, lot or community.

On the following page is a recapitulation of real estate
costs.
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RECAPITULATION OE REAL ESTATE COSTS

SELECTED ALIGNMENT 2
INCLUDES LYNN HARBOR, POINT OF PINES, M.D.C.

PARK DIKE, SALES CREEK TIDAL GATE,
6.50+ ACRE MITIGATION AREA AND 1 ACRE PARKING AREA

Rounded to closest $1,0o
Permanent Easements

Private & Public Ownership
29.26± acres $ 797,000

Temporary Easements
Private & Public Ownership
24.67± acres 1 1

Total Permanent & Temporary $ 1,847,000

Easement Costs

Contingency- 25% of above . 461.750

Total Estimated Easement Custs $ 2,308,750

Severance Damages - 2.36+ acres 22,500

Relocation Assistance Costs
15 Private & Public Ownerships @ $200 $ 3,000

Acquisition Costs
15 Private & Public Ownerships @ $6,000 90.000

Total Estimated Real Estate Costs $ 2,424,250

Call $ 2,400,000
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ESTUARY ( SALT MASH ACQUISITION

Permanent Easements or Fee
Private & Public Ownership
1650± acres $ 2,475,000

Contingency- 25% of above 618750

Total Estimated Easement or Fee Costs $ 3,093,750

Relocation Assistance Costs
360 Private & Public Ownerships @ $200 $ 72,000

Acquisition Costs
360 Private & Public Ownerships @ $6,000 . 2.160.000

Total Estimated Real Estate Costs $ 5,325,750

Call $ 5,326,000

NOTE:

The above estimate is for reference purposes only, as
previously stated on page F-2, and is not included in the
estimate of real estate costs on page F-14.

No in depth study, as far as value is concerned, was
undertaken, nor was an estimate for survey considered due to
this being a desk type estimate.
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ALTERNATIVES

LYNN HARB ALGMN

ALTKERNA2_ "Al - "T"-WALL

REACH "B"

In lieu of constructing a dike with stone protection along
the inboard side of the bulkhead, a "T"-wall in Reach "B"
would be a viable alternative. The alignment would commence
at the dog leg of the bulkhead and would run in a northerly
direction a distance of about 400 feet, thence turns and runs
in a northeasterly direction, following the limits of the
property line, some 920 feet to Hanson Street where a ramp
would be built to span the width of Hanson Street. From the
northerly side of Hanson Street the wall would continue until
its terminus in high ground a distance of about 470 feet.

The area encumbered would be 25 feet in width and would
extend a distance of about 1,790 feet and contain about 1.03±
acres.

REACE OC"

A similar alignment in Reach "C" would commence at the high
ground of lands occupied by the sewage treatment plant and
would run in a northeasterly direction a distance of about
270 feet to a ramp in Riley Way. The alignment then continues
from the northerly side of Riley way running in a southerly
direction, along the way, to its terminus at the bulkhead a
distance of about 250 feet.

The area encumbered would be 25 feet in width and would
extend a distance of about 520 feet and contain about .30±
acres.

An estimated cost of $ 724,000 for both Reaches "B" and "C"
including permanent and temporary easements and contingencies
is carried for planning purposes.
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REACH "F"

Reach "F" would also require a T-Wall which would commence
at Reaches "E" terminus turning and running in a
northwesterly direction for approximately 300 feet, thence
northeasterly along two courses of 300 and 380 feet
respectively, thence turns and runs in a northerly direction
approximately 220 feet terminating at the Heritage Park
retaining wall.

The area encumbered would be 15 feet in width and would
extend a distance of about 1,200 feet and contain about .28+
acres, at an estimated cost of $140,000, including permanent
and temporary easements and contingencies is carried for
planning purposes.

Alternative "B" would follow the same alignment as
described in Alternative "A" but would require construction
of a dike being 50 feet wide in total, for Reaches "B" and
"C" only. Real estate interests would then be $ 2,500,000
including permanent and temporary easements and contingencies
is carried for planning purposes.
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DEPARTMENT OF THE ARMY
NEW ENGLAND DVSION. CORPS OF ENGINEERS

424 TRAPELO ROAD
WALTHAM. MASSACHUSETTS 022549149

Ar nMG June 14, 1989

Planning Division
Impact Analysis Branch

Hr. John DeVillars
Secretary
EOEA
100 Cambridge Street - 20th floor
Boston, MA 02202
Attention: "EPA Unit: File go. 6497

Dear Hr. Secretary:

Attached please find three copies of the Draft Study Report and
EIS/EIR plus appendices for the Saugus River and Tributaries, Flood Damage
Reduction Study, Lynn, Malden, Revere and Saugue, Massachusetts.

The deadline date for receipt of comments on the EIR will be the same
as for the EIS which is expected to be August 7, 1989, about two weeks
more than the minimum 30 day £IR review period, based on publication in
the June 24, 1989 Monitor. We are suggesting that commentors provide
comments to us, with a copy to your office, to cover the two processes.

I appreciate the willingness of your office to endorse the development
of a single document for both State and Federal review. I trust that you
will be pleased with the result.

If you have any questions, please call me at (617) 647-8508, or Dr.
Joseph Horowitz, my Environmental Manager for the study, at 647-8518. The
Project Manager is Mr. Robert Q. Hunt. He can be reached at 647-8216.

incerely yours

Ch ft. Planning Di ision
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DEPARTMENT OF THE ARMY
NEW ENGLAND OMSION. CORPS OF ENGINEERS

424 TRAPELO ROAD
WALTHAM. MASSACHUSETTS 0224-9149

%V"CNW June 14. 1989

Planning Division

Impact Analysis Branch

Director

Office of Federal Activities (A-104)
Environmental Protection Agency
Attn: Ms. Marilyn Henderson
Room 2119 Waterside Hall
401 H Street, S.R.
Nashington, D.C. 20460

Dear Ms. Henderson:

Attached please find five copies of the Draft Study Report and EIS
plus appendices for the Saugus River and Tributaries, Flood Damage
Reduction Study, Lynn, Malden, Revere and Saugus, Massachusetts (in the
Counties of Essex, Middlesex, and Suffolk). Transmittal of the documents
to our mailing list will be completed by close of business, Friday, June
16, 1989.

I am the official responsible for both the distribution and contents
of the HIS. If you have any questions, please call me at 617-647-8508, or
Dr. Joseph Horowitz, my Environmental Manager for the study, at 647-8518.
The Project Manager is Hr. Robert G. Hunt. He can be reached at 647-8216.

Sincerely yours,
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DEPARTMENT OF THE ARMY
NEW ENGLAND DIVISION. CORPS OF ENGINEERS

424 TRAPELO ROAD
WALTHAM. MASSACHUSETTS 02254-9149

REPI TO
',fTE1oI OF June 16,1989

Planning Division
Basin Management Branch

DEAR INTERESTED PARTY:
The New England Division, Corps of Engineers is providing, for your comments, the enclosed
Draft Report entitled Water Resources Investigation-Feasibility Report and Draft Environmental
Impact Statement and Environmental Impact Report. Saugus River and Tributaries, Flood
Damage Reduction Study, Lynn, Malden, Revere and Saugs, Massachusetts. The Corps is
pleased to provide the report on behalf of the state sponsor, the Metropolitan District
Commission, and the sponsoring Communities of Lynn, Malden, Revere and Saugus,
Massachusetts.
The report culminates three and one half years of investigating the coastal flooding problems and
resources in the communities, and selects for implementation a Regional Plan. The plan would
provide a very high degree of coastal flood protection to 5000 residential, commercial and indus-
trial buildings in these communities, reduce damages to major north shore utilities, and reduce
disruption of regional public transportation. The plan also includes park land for public recrea-
tion and provides for a safer port of refuge for the 400 vessel fleet using the waterways.
Protection of the natural flood water storage area in the Saugus and Pines Rivers estuary is also a
feature of the plan which would help preserve it's valuable environmental resources.
Your comments on the report and the selected plan must be received during the 45 day review
period. The official closing date is 45 days from the date on which the Notice of Availability for
the Environmental Impact Statement appears in the Federal Register. With the Notice expected to
be published on June 23, the closing date is expected to be August 7, 1989.

Your comments should be sent to: A copy of your comments should
be provided for the
MEPA review process to:

Colonel Daniel M. Wilson, Division Engineer Mr. David Shepardson
U.S. Army Engineer Division, New England EOEA/MEPA Unit
424 Trapelo Road 100 Cambridge Street, 20th floor
Waltham, Massachusetts 02254-9149 Boston, Massachusetts 02202

Reference: EOEA File Number 6497
Telephone 617-727-5830

The sponsors and the Corps appreciate your interest in this study. If you have any questions,
please feel free to call me at (617) 647-8508, the Project Manager, Mr. Robert G. Hunt (647-8216),
or the Project Environmental Manager, Dr. Joseph L. Horowitz (647-8518).

Enclosure
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DEPARTMENT OF THE ARMY
NEW ENGLAND DIVISION. CORPS OF ENGINEERS

424 TRAPELO ROAD

WALTHAM. MASSACHUSETTS 02254-9149

ngum ' D CTo June 16, 1989

Basin Manageent Branch

Mr. Ilyas Bhatti, Commisioner
Metropolitan District 03u=1 ion
20 Somerset Street
Boston, Massadusetts 02108

Dear Mr. Ehatti:

In the temporary absence of Colonel Daniel M. Wilson, I am pleased to
provide for yoar comments, the enclosed Draft Report entitled Wter
Resuce Investiiation-Feasibilitv Reort and Draft Enyirc ntal Impact
State nt and iOrM = Impact Report. Saugus River and Tributaries.
Flood Demae Reduction S . Lyn. Maiden. Revere and Saiua.
M i sgg:W ti. The report has been sent out for public review on your
behalf as the state sponsor and the sponsoring cemuuiities of Lynn,
Malden, Revere and Saugus, as.

The report culminates three and one half years of investigatirq the
coastal floodrin problem and resources in the cmmunities, and selects
for imrlementatin a Regional Plan. Mhe plan would provide a very high
degree of coastal flood protection to 5000 residential, commrcial and
industrial buildings in these comunities, reduce damages to major north
shore utilities, and reduce disruption to regional public trasportation.
The plan also includes parklard for public recreation and provides for a
safer port of refuge for the 400 vessel fleet using the waterways.
Protection of the natural flood water storage area in the Saugus and Pines
Rivers estuary is also a feature of the plan whih would help preserve its
valuable envixrmwtal resources.

I wiuld appreciate any comments you have on the report and the
selected plan. Also needed is a Letter of Intent that the C.mluwealth
would meet the items of local cooperation summarrized in the main report.
Meetings will be arranged with you and your staff in the near future to
discuss the report, the letter of Intent, and a draft Local CQxoperation
Prexa t. CmA.ts should be received during the 45 day public review
period. 7hu official closing date is 45 days from the date on which the
Notice of Availability for the Eniviarmntal Impact Statement appears in
the Federal Register. With the Notice expected to be published on June
23, the closing date is expected to be August 7, 1989. As part of the

ssacusetts enviromntal review process, I would also appreciate copies
of your comments sent to: Mr. David Shep n, 8DA/MEPA Unit, 100
Cabride Street, 20th Floor, Boston, 02202, (Referere:
EOEA File Number 6497).
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I apprciate your interest and help in this study. If you or your
staff have any questions regarding this report, please feel free to call
me at (617) 647-8222, or the Project Manager, Mr. Robert G. Hunt
(647-8216).

J.
Lt. Engineers

iv ion ineer

Enlosure

NOTE: Similar Letter Provided to:

Honorable Edward M. Kennedy, United States Senator
Honorable John F. Kerry, United States Senator
Honorable Edward J. Markey, Representative in Congress
Honorable Nicholas Mavroules, Representative in Congress
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*News Release
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Fo Rsim* L on R Mcmw 617-647-8264

424 Trapelo Road, Waltham, MA. 02254-9149

Jue 16, 1989

ENVIRONMENT
&ERGIN RD 9032 FLOCMA PlAN IKER SAM RIMS

Numm~W, maws. - coastal flood danwpe reductiai, in the Saugus and

FLOOD CONTROL Pines rivers and Broad Sound areas of tiM, Maldn, Rvere and Saugus

can best be achieved by inpl1mtation of a regional floodgate plan.

This findig s ms a 3-1/2 year, $2.5 nillion study reoet-y

ampleted by the U.S. Army Corps of Dini ers.

S'vf regioal floodgate plan provides a very high level Of coastal

MIUTARY flood protnticn, yields the highest eccimic beefits of all

CONSTRUCTION alt natives onsider and enjoys onsderabl local ms o t,"

3accordin to Colonel Daniel N. Wilson, head of the Engireers in New

England. The rA s mendations wald prevent an estimted $100 million

in flood damages fram a recurrim of a coastal storm of the uagnitudIe
NAVIGATION of the 1978 storm. It owalS also prevent $500 million in flood dag

from the worst coastal stcm likely to hit the area.

The $78.9 million plan inclues onsuctian of tidal floodgates at

the muth of the Saugs River to prevent tidal surges fr= entering the

river and flooding land throa4zt the project area. The floodgate

RECREATION s would an 1,275 feet at the Muth of the river and old

include 600 feet of gated openings to assure safe navigation passage and

natural flushing in the estuary. The plan also includes a caribination

of dikes, walls, ston revetmnts, beacies and sand due along the Lynn

&refront and at Point of Pines in ever*. A raised Mba lwn ht beind

RIVER SYSTEMS part of Revere Beah would also be izclded as a flood =nztrol di and

park area for public recreation.
more

SHORE C- -
PROTECTION
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"71- r ameded plan wild r &=x flood daigs to. 5, 000 buildings
and major utilities, diwiptian of public trrortation as well as
provide a safer port of refuge for the 400 vessel fleet using the
waterway," Colonel Wilson added. "In adition, it irxrorates features
that improve protection of the valuable enviramutal resurcs in the

salt water estuary."

The fomilaticn of the renatiou involved the four qxnsoring
cmunities and the Metropolitan District Cummission.

The federal government would financ 65 percent or $51.3 million of
the project cst. Non-federal interests would be required to pay the

remaining 35 percent or $27.6 million.

The Engineers are currently seeking public cmnts cn the study
findirns. Copies of the Draft Report and Envizui'Ttal impact

Statement/Envircmenta1 Impact Report have been miled to an exteisive
distributicn list and are available for review at City and Town halls
and libraries in the fcur Vmmnities. Comuzits should be forwarded to

Colonel Wilscn at the New England Division, U.S. Army Corps of
Engineers, 424 Ttapelo Road, Waltham, MA 02254-9149, by Auxust 7, 1989.

-30-
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INFORMATION SHEET

SAUGUS RIVER AND TRIBUTARIES
FLOOD DAMAGE REDUCTION STUDY

LYNN, MALDEN, REVERE AND SAUGUS, MASSACHUSETTS

The Saugus River and Tributaries Flood Damage Reduction Study examined coastal flooding
problems that affect portions of the cities of Lynn, Malden and Revere, and the town of
Saugus. Approximately 20,000 people live within the 4,000 acre study area which lies a few
miles north of Boston, Massachusetts. The study area suffers frequently from coastal storm
damages. Flooding from lesser storms disrupts the area each year; and four major coastal
storms have hit the area in the past 17 years.

THE PROBLEM: The worst storm occurred in 1978. At 10:20 p.m. on February 6, the first
storm surge struck. Record high tides flooded thousands of homes and buildings, knocked out
electricity in freezing weather, and forced the emergency evacuation of over 4,000 people. The
following morning at 10:36 a.m., when a second tidal surge hit with almost equal magnitude,
many of the residents who had stayed in their homes were still stranded since access routes re-
mained flooded. Record flood depths of up to seven feet caused damages to an estimated 3,100
buildings, and directly affected the lives of over 10,000 people and the employment of another
20,000 in the floodplain. The storm flooded major transportation arteries that are used on a dai-
ly basis by 100,000 commuters. And flood-related problems disrupted utilities which serve the
entire North Shore. Remembered as the "Blizzard of '78", the storm ranks among the worst
disasters in New England's history.

Rising sea levels, a trend that appears to be accelerating, will only increase this vulnerability of
the study area to future coastal storms. And industrial, commercial and residential sectors
within the study area continue to grow. A recurring 78 storm tide could now cause damages
estimated at over $100 million. The worst coastal storm reasonably likely to hit the area, the
Standard Project Northeaster (SPN), could cripple the region, causing upwards of 10 feet of
flooding and $500 million in damages - closing the General Electric plant; affecting up to
5,000 residential, commercial, industrial and public buildings; threatening utilities serving the
North Shore and disrupting the lives of over 300,000 residents and employees in these commu-
nities and the commuters who use the major transportation arteries which traverse this urban
floodplain including the MBTA Blue Line"'-bus routes, Routes US #1, 1A-Northshore Road,
107-Lynn Marsh Road, the B&M Commuter Rail and others.

Flood waters and waves pushed inland from the ocean and which overflow seawalls become
trapped behind Revere Beach in Lynn, East Saugus and other parts of Revere and Malden.
Rising water inundates the estuary wetlands and adjacent developed lands, often resulting in
interior flood levels that are significantly higher than high tide levels offshore. An ocean level
of 1 foot above a yearly high tide results in wet basements in approximately 400 buildings. A
storm tide level of just 2 feet above a yearly tide requires the emergency evacuation of people
from several thousand buildings. Thus only a slim margin exists between a coastal storm tide
that causes little disturbance and one that can mean major disaster.
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THE STUDY SCOPE AND PROCESS: The study area also has environmental resources that

are of substantial importance to Metropolitan Boston. Situated around the largest saltwater es-
tuary (1,660 acres) near Boston and along 5 miles of coastline, it provides nursery and habitat
for fish resources, habitat for birds and wildlife, and opportunities for many types of recrea-
tional and other uses. The study area also harbors nearly 800 commercial and recreational nav-
igation vessels, half of which are moored along the Saugus and Pines Rivers.
In its search for answers to the coastal flooding problems, the study had to examine eight sep-
arate areas within four jurisdictions; and address concern about wetlands, water quality, and
about rising recreational needs. The study also had to explore regional approaches to coastal
flooding problems - approaches that could require extensive cooperation among community
and state leaders and among the diverse groups and state and Federal agencies whose inter-
ests were at stake in resolving the flooding problems; protecting the area's natural, scenic and/
or recreational resources; improving the local economic climate, or all of these concerns.

A public participation program was set up to provide continuous two-way communication
throughout the planning process and help assure that the study addressed all of the local con-
cerns and objectives. Four Citizens Steering Committees (one from each community) and a
Technical Group were formed and worked together throughout the study. In addition to regu-
lar meetings of these committees, over 100 meetings were held with the public, and nearly
2,000 interviews were conducted to gather information regarding flood problems and to ex-
plore the acceptability of alternative solutions.

FORMULATION OF PLANS: Three potential solutions were developed and evaluated:

" THE LOCAL FLOOD PROTECTION PLANS would have required nine miles of new
walls and dikes along the shorefront and estuary. Although economically justified, the
plans were not favored by the communities due to disturbance to real estate, impaired
views and other aesthetic impacts, financial constraints, and the potential loss of 38 acres
of vegetated wetlands and intertidal habitat.

" THE NONSTRUCTURAL FLOOD PROTECTION PLAN would have relied on flood-
proofing and the installation of improved warning systems. This plan was not supported
by the local communities because of its limited capacity to provide an adequate early
warning and reduce flood impacts. Only about 7 percent of residents in the floodplain
would have benefitted.

" THE REGIONAL FLOODGATE PLAN evaluated a system of interrelated structural and
nonstructural features. The plan would provide a very high degree of flood protection
against the Standard Project Northeaster (SPN) event for nearly the entire study area. It
yielded the highest net economic benefits of all the solutions, has no significant impacts
on the estuary, and minimal social impacts. The plan offers a high level of regional flood
protection, complements State and local environmental management goals, and enjoys
considerable local support. It is the recommended plan.

THE SELECTED REGIONAL PLAN: The Regional Floodgate Plan calls for construction of ti-
dal floodgates at the mouth of the Saugus River to prevent tidal surges from entering the river
and flooding land throughout the study area. The floodgates would span 1,275 feet at the
mouth of the river and include 600 feet of gated openings so as to maintain both safe passage
for navigation and natural tide levels and flushing patterns in the estuary. The gates would
only be closed two or three times a year, when projected tide levels are expected to cause sig-
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nificant damages. Closure would last one to two hours during the peak of the tide, except dur-
ing very severe coastal storms, such as a recurrence of the Blizzard of 78, when the gates
would be closed for a longer period of time and possibly for more than one high tide. With sea
level rise, the future frequency of closure could increase. To help reduce localized wave over-
topping which has contributed to flood damages in the past, a combination of dikes, walls,
stone revetments, beaches and sand dunes in Lynn and at Point of Pines as well as, a dike to be
developed for park land behind Revere Beach and protection of a wetland ponding area and a
wall built at it's south end, would also be needed. And protection of the tidal wetlands in the
Saugus and Pines River estuary will permit use of the natural storage capacity of this area for
temporary impoundment of runoff that occurs behind the floodgates and of salt water that
may result from tidal overtopping at Revere during gate closure. Strict enforcement of modi-
fied flood plain zoning along the borders of the estuary and existing wetland protection regu-
lations will be required to maintain this element of the overall plan. The project causes a loss of
approximately 10 acres of mostly intertidal habitat at the location of project features along the
coast. This loss will be replaced through the creation of 10 acres of clam flats at the 1-95
embankment.

Among the direct benefits offered by the Regional Plan are:

" Reduced flood damages to 5,000 buildings and major gas, electrical and wastewater
treatment facilities serving the North Shore, providing an estimated $7.0 million average
annual benefits and the prevention of up to $500 million in damages in the event of an
SPN flood.

* Prevention of damages and temporary public transportation costs along 20 miles of ma-
jor floodprone public transportation arteries which serve Boston's North Shore.

" Plus, reduced damages to existing shorefront infrastructure, substantial reductions in the
need for and costs of emergency public services; a safer port of refuge for the 400 vessel
fleet moored in the estuary, improved protection against future sea level rise; and devel-
opment of a 3,400 foot long dike with joint flood control and public park land use.

The $78.9 million Regional Plan would have an average annual cost of $8,942,000 which in-
cludes $325,000 per year for operation, maintenance and major replacements. The plan pro-
duces average annual benefits of $10,860,000, primarily from flood damage reduction. Thus
the project's net benefits are $1,918,000, with a benefit to cost ratio of 1.2.

The Federal Government would finance 65 percent, or $51,300,000 of the project cost. The
state sponsor, the Metropolitan District Commission, in cooperation with the other study spon-
sors, the cities of Lynn, Malden and Revere and the town of Saugus, will need to establish pro-
cedures and commitments for meeting cost-sharing and long-term operation and maintenance
responsibilities. The non-Federal cost of the project is 35 percent or $27,600,000 (includes
$3,644,000 in Real Estate and $695,000 in relocation or alternations to existing utilities). The
state sponsor would be required to provide cash contributions estimated at $23,261,000 during
construction which is currently scheduled to start in fiscal year 1994, in addition to meeting the
real estate and relocation requirements. Following completion of the project, an estimated
$325,000 per year operation and maintenance cost would be a continuing non-Federal
responsibility.

G-5d
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Army enginoeers unveil plan
to relieve flooding problems

tection of the valuable en- The enginees arm currently
Coaxial flood damage reducti vironmental resources In the sal "eking public comments on the

in the Saugus River areas of Lynn, water esury0 study findings. Copies of the Draft
Malden, Revere and Sauagus can 7Ufrulto of th reom Report and Environment Impact
best be achieved by implement&. mendations involved the four pn Saent/nrental Impact
Tis fndrin l emsfroma plan soring communities and the Report have been mailed to an ex-

Thisfln~ngates & a % yar, Metropolitan District Commiss-L tensive distribution list and are
$2.5 mil study! recely) cm-D The federal government would available for review at city and
pleted by the U.S. Armay Corps of finance 65 percent of 151.3 millon itown hlls and libraries In the four
Engineerosh poet ot oedrl. commuties. Comments should be

,"The regional floodgate plan ofterojec cotonfdran forwarrdedr to olonel Wilson at the
priovides a very high level of Wremainingl be required to pay New England Division. U.S. Army
coastal flood protectioi% yied thhe5 ecn o 2. Corps of Engineers. 424 Trapelo
highest economic benefits of all Road, Waltham, MA 0254-9149. by
alternative, considered, and en. Aug. 7.
joys considerable liocal support,"
according to Colonel Daniel M.
Wilson. head of the Engineer. in
New England. The recommenda-
tions would prevent an estimated
$100 millioin In damages from a LN
recurrence of a coastal storm of
the magnitude of the 137 storms. A9

It could also prevent $5W0 million
In damage. from the worst coastal
storm likely to hit the area.'% f

The $78.9 million plan Includes
construction of tidal floodgates atri W
the mouth of the Saugus River to' d
prevent tidal surge. from entering LASTM.
the river and flooding land M6 A

thogot the project area. TheCA MA
floodgate structure would span
1,275 feet at the mouth of the river "GS SOA

and would include Wofeet of gated BRASON
openings to assure Safe navigation."
passage and natural flushing In the GRMKm me

estuary. The plan also includes aCLNMT9&A
combination of dikes, walls, stone AL~revetments, beaches and sand AMOCN
dunes along the Lynn shorefront
and at point 01 pines in Revere. A WW
raised embankment behind part of 1
Revere Beach would also be in-.O

eluded as a flood control dike andEvn 4
park area for public recreation.

-The recommended plan would o
buildings and Major utilities, W0

disruption of public tasoation teO50u i
as weil as provide a safer port of Ia
refuge for the 400 vessel fleet us- POHLSUU R
Ing the waterway, " Colonel Walson POOAIPA
added. "In addition. it Incor- u

-oae features that Improve F9_ _ _ _ _ _ _
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.*f Th L)AY POST-JN 2 ,,M
'U.S. Army Corps of Engineers Schedule

WALTHAM - A worksoforPoint of Pines residents has been
scheduled by the U.S. Army Corps rkshopof Engineers for June 30, to discuss
how the PrOposed Regional Saugus

River Floodgate Plan would affect
them. The plan would reduce flooddamages in Lynn, Maiden, Revere, Unr a pare stdy of Point ofand Saugus from coastal storms Pines completed by the engineer in

1984, construction of a localsimilar to the Blizzard of S78. The prolection project had beensession will be held at St. John recommended to provide floodVianney Chuch on Harrington Ave. control to this vulnerable area.in the Point of Pines section of However, because the state requiresRevere, and will begin at 7 p.m. public access to the beach area for"The workshop will afford Point lany project in which state funds areof Pines residents an opportunity to used and the city's inability toreview the results of our study to finance the local share by itself,date and to hear more about the design work for the Point of Pinestentatively selected plan," acording Local Protection Project was
discontinued. That m'ect wouldto Colonel Thomas A. Rhen, head involve non-fedenj funds of $1.8of the engineers in New England. million.

The engineers, working in -By modifying the original Pointcooperation with federal, state, of Pines project and tying it into thelocal officials and citizens groups, proposed Regional Saugus Riverhave developed a plan to provi& Floodgate Plan, more completeProtection for 5,000 residences aid Protection for the entire region canbusinesses in the four communites, be provided," Colonel Rhen noted.It calls for combining more than Without full protection along
Point of Pines, flooding there couldthM miles of walls and dikes along enter the Saugus River estuary andfbe shore with a floodgate strcture ! jeopardize the integrty of the entire

Icross the Mouth Of the Saugus Sagu River Floodgate Project, heRiver.
"Revere Mayor George Colella has The overall project, includingrecently asked us to investigate the Point of Pines, has an estimatedfeasibility of including the Point of

Pines area in our Regional Saugus cost of $57 million. Of thisRiver Floodgate Plan,* Colonel amount, the federal governmentRhen added P would fund 65 percent, with non.
federal interests being responsible
for the remainder. The Meropolitan

i District Commission has agreed to
act as the non-federal sponsor for the
Pmject."We hope to work with the
residents of Point of Pines to
develop an acceptable plan to meet
their needs and the needs of the
region," Colonel Rhen sid
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DEPARTMENT OF THE ARMY
NEW ENGLAND DIVISION. CORPS OF ENGINEERS

424 TRAPELO ROAD

WALTHAM. MASSACHUSETTS 02254.9149

"t vTO

%rtir%o,, o June 27, 1989
Planning Division
Basin Mrigagmt Branch

suBJECr: Saugus River and Tributaries, Flood Damage Reduction Study
- Technical Group Meting

Date and Time: Tuesday, July 18, 1989 fron 1:00 - 4:00 ]pm
Place: The Mc3ormack State Office Building

1 Ashburton Place, Boston, NA
Conference Room #1 - 21st Floor
(Map attatdiod)

To: Tedmical Group Mers

Dear Study Participant:

This is to confirm the scheduling of cur Technical Group Meeting for
July 18, at about the midpoint of the 45 day review period for the Draft
Study Report and EIS/EIR. We hope you can attend. The agenda for the
meeting will be as follows:

1. Introduction and brief project update

2. Discussion of Draft Study Report and EIS/EIR

3. Other topics of concern to memers

The primary purpose of this meeting will be to anwer questions
cncerning the Draft Study Report and EIS/EIR and to permit oen
discussion anmst the membes on topics of mutual coern or interest.

We hope to see you at the meeting. If you have any questions please
feel free to call me at 617-647-8508, Bob Hunt, the Project Manager
(647-8216), or Joe Horowitz, the Project Envirmzuntal Manager (647-8518).

Sincerely,

C-ief, Planning Division
Encosure
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DEPARTMENT OF THE ARMY
NEW ENGLAND DIVISION. CORPS OF ENGINEERS

424 TRAPELO ROAD

WALTHAM. MASSACHUSETTS 02254-9149

"tITo June 29, 1989
ATTENATION OW

Planning Division
Basin Managwient Branch

Dear Citizen Steering Cummittee Members,
State Legislators and Qrqressional Representatives:

I am pleased to invite you to a joint Citizen Steering cummittee
meeting scheduled for July 20. 1989 at 7 P.M. in Lynn City Hall. Room
I2. The meeting will provide an overview of the Saugus River and
Tributaries, Flood Damage Reduction Study, Main Report and EIS/EIR which
is out for public review - cmierts due August 7. Tbe selected plan is
the Regional Floodgate Plan which would protect the cities of Lynn, Malden
and Revere, and the town of Saugus from coastal flooding. Very important
is the need to disac project *iplementation and cost sharing which is
why the canities have requested their congressional and state
legislative delegation be invited to attend, as well as the Metropolitan
District Cmmission, the State Sponsor.

Also, spread the word that a PULIC for residents of the four
oaumities is scheduled for July 27 in the Revere Hi h School Auditorium
at 7 P.M. News releases will also announce the Public Worksp which will
explain the stby/project and anser questions.

I hope you can attend both meetings. If you have any questicn,
please feel free to call me at (617) 647-8508, the Project Manager, Bob
Hunt at 647-8216, or the Project's Enviromntal Manager, Joe Horowitz
(647-8518). For your information, invitations were sent to those on the
attached list, and maps are enclosed for the two meetings.

Sincerely,

Enlosures L.Ignazi
Chief , Planning Division
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INVITATIONS SENT

SAUGUS RIVER AND TRIBUTARIES
FLOOD DAMAGE REDUCTION STUDY

CITIZEN STEERING COMMITTEES

REVERE
Frank Stringi, Director, Planning and Community Development (Study Coordinator)
John Arrigo, Revere City Council
Paul A. Cacciola, Staff Engineer
George DelGreco, Harbor Master
Daniel Ferrara, Civil Defense Director
Ellen Haas, Chairperson, Revere Beach Citizens Advisory Comm. & Concerned Coastal Sportsmen Assoc.
Elaine Hurley, President, Pines River Association
Rose LaQuaglia, Vice President, Oak Island Residents Association
Joseph A. LaValle, Chairman, Revere Conservation Commission
Marke Locke, President, Point of Pines Beach and Conservation Association
John R. Marino, Revere Conservation Commission
Carl Minkovitz, Trustee, Point of Pines Beach and Conservation Association
Richard Penn, Revere City Council
Vincent A. Piccinni, Commodore, Point of Pines Yacht Club
Ralph Sandberg, Director, Oak Island Residents Association
Art Vulgaropulous - Consultant to Revere Conservation Commission

Other Revere Interests:
George V. Colella, Mayor of Revere
Cong. Edward J. Markey (Revere and Malden) and Kevin Casey, Cong. Aide
Francis D. Doris, Massachusetts Senate (Revere and Malden)
Rep. William Reinstein (Revere and Malden) and James Powers, Aide
Rep. Alfred E. Saggase (Revere) and Ann Sullivan, Legis. Asst.
Linda Rosa, Councillor-at-Large
Douglas Boyle,Saugus Advertizer and Revere Journal

SAUGUS
John Mahoney, Director, Planning and Community Development (Study Coordinator)
Richard Barry, Town Selectman
Chris Ciampa, President, Italian Civic Association
Vincent Cicolini, Harbor Master
Anne Cyros, Saugus Conservation Commission
Michael Favale, Civil Defense Director
Robert Lavoie, Saugus Water Front Task Force
Richard Mytkowicz, Pres., Saugus Action Volunteers for the Environment (SAVE)
Dennis Roy, former Town Engineer

Other Saugus Interests:
Norman B. Hansen, Town Manager,
Nicholas Mavroules (Saugus and Lynn) and Virginia A. DeRosa, Cong. Aide
Sen. Walter J. Boverini, Mass. Senate (Lynn and Saugus) and William Kane, Staff
Francis D. Doris, Massachusetts Senate (Saugus and Revere)
Rep. Steven V. Angelo (Saugus and Lynn) and Tara CYDonnell, Staff Assistant
Janette Fasano, Chairperson, Board of Selectmen
Peter Manoogian, Board of Selectmen
Mary D'Amico, Town Meeting Member
Kenneth Foley, Town Meeting Member
Stephen Mitton, Town Meeting Member
Michael Sciranza, Town Meeting Member and Chairman, Task Force
Ellen Burns, SAVE,
Andrew Ajemian, Prime Times

(continued)

G-11a



CITIZEN STEERING COMMITTEES (continued)

LYNN
Stephen L. Smith, Assistant City Planner; Planning Department (Study Coordinator)
Norman Cole, City Council, Ward 6
Harry W. Coppola, City Councillor, Ward 7
Peter M. DeVeau, Deputy Director, Office of Economic Development
John M. Monaco, Civil Defense Director
Paul A. Petrowski, Vice Chairman, Conservation Commission
James Ryan, City Engineer, Department of Public Works
John E. Ryder, Pres., Bay Marine Trust and Lynn Area Chamber of Commerce
Linda Williams, Citizen-at-Large

Other Lynn Interests:
Albert V. DiVirgilio, Mayor of Lynn
Cong. Nicholas Mavroules (Saugus and Lynn) and Virginia A. DeRosa, Cong. Aide
Sen. Walter J. Boverini, Massachusetts Senate, and William Kane, Staff
Rep. Steven V. Angelo, (Lynn and Saugus) and Tara O'Donnell, Staff Assistant
Rep. Vicent Lozzi (Lynn) and Cathy Bresnahan, Staff
Rep. Thomas W. McGee, Massachusetts House of Representatives
Paul Stevens, General Electric
Joyce Delehanty - Lynn Item

MALDEN
John Russell, Staff Engr. - Malden Redevelopment Authority (Study Coordinator)
Robert Keddie, Malden Conservation Commission
Jack Kelly, City Engineer, Engineering Department
Henry J. Mulhern, Exec. Dir., Malden Redevelopment Authority
Deborah Burke Santoro, Public Information Officer

Other Malden Interests
James S. Conway, Mayor of Malden
Cong. Edward J. Markey, and Kevin Casey, Congressional Aide
Sen. John A. Brennan, Jr. (Malden) and Michael McCarthy, Aide
Rep. Michael J. McGlynn - Massachusetts House of Representatives (Malden)
Rep. John C. McNeil (Malden) and Heidi Kahn, Staff
Rep. William Reinstein (Revere and Malden) and James Powers, Aide
Alfred L. Thurlow, Principal Planner, Malden

GOVERNOR'S OFFICE

Ms. Rebecca Calahan Regional Coordinator, Governor's Office of Economic Development

METROPOLITAN DISTRICT COMMISSION

Ilyas Bhatti Commissioner, MDC
Francis D. Faucher Director, Parks Eng. & Construction
Julia O'Brien Director, Planning
Carney Terzian Parks Eng. & Construction
Paul DiPietro Parks Eng. & Construction
Henry A. Higgott Parks Eng. & Construction
Joseph P. Orfant Planning
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*News Release
NW F A

R-an Na 89-321 r Douglas

For Rem- Upon Receipt Pt'hw: 617-647-8264

424 Trapelo Road, Waltham, MA. 02254-9149

July 12, 1989

ENVIRONMENT

WA (iAM, Mass. - Coastal flood damage reduction in the Saugus and
-LOOD CONTROL Pines rivers and Broad Souxd areas of Ir, Malden, Revere and Saugus

will be the topic of a public workshop to be held at 7:00 P.M. in Revere
High School an July 27, 1989. 7e session will focus an a regicral
floodgate plan proposed by the U.S. Army Corps of Engineers. The eee
and cre-half year lcrq investigatin is sponsored by the four

MILITARY IMMMnities and the ?Mrolitan District Cmission.
. ONSTRUCTION Twhe public workshop will afford all interests an comity to

S gain a better understarding of the r-,wx.d plan," aocordir to
(olorel Daniel M. Wilson, head of the Engineers in New nland.

NAVIGATION The Engineers have rei-ued acontruction of tidal floodgates at
the mouth of the Saugus River to prevent tidal surz frcm entering the
river and flooding land throughout the fair-cuwan!ty project area. 'fls
floodgate structur wold span 1,275 feet at the mouth of the river and
would include 600 feet of gated oeiings to assure safe navigation

passage and natural flushing in the estuary. mw plan also irludes a
RECREATION I inatiao of dikes, walls, stone revemet, eaches and sand dunes

along the Lynr shorefront and at Point of Pines in Revere. A raised
t4n behind part of Revere Beach would also be included as a flood

control dike and park area for public recreation.

RIVER SYSTEMS m o r a

SHORE G- 12
PROTECTION



-2-

7he $78.9 million proosa wild reduc flood damages to 5,000
buildings and major utilities serving the north shore. It would also
minimize disruption of public transportation and provide a safer port of

refuge for the 40 vessel fleet using the waterway. 7he estuazy's

natural flood water storage area recives protection under the plan.
7he federal governme would finance 65 percnt or $51.3 milian of the

project cxst. Ncnfederal interests would be required to provide the

remaining 35 percent or $27.6 million. The constructin period is
sceduled to start in 1994. A draft study report and envirmmental

impact statement an the project are under public review until August 7.

-30-

IN~F0140MK SHEETS AaTrAOM

PUBLIC WORKSHOP
July 27, 1989, Revere High School Auditorium.School St.. 7 PM

N

F0.6'l a Mil 0.7 Mile 3

lRt. 10 Broadway

Cit Hall
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U Project
fInformation

424 Trapelo Road, Waltham, MA 02254-9149

SAUGUS RIVER AND TRIBUTARIES
FLOOD DAMAGE REDUCTION STUDY

LYNN, MALDEN, REVERE AND SAUGUS
MASSACHUSETTS

The study of flood damage reduction on the Saugus River and Tributaries by the U.S. Army
Corps of Engineers examined coastal flooding problems that affect portions of the cities of
Lynn, Maiden and Revere, and the town of Saugus. Approximately 20,000 people live within.
the 4,000 acre study area which lies a few miles north of Boston, Massachusetts. The study area
suffers frequently from coastal storm damages. Flooding from lesser storms disrupts the area
each year, and four major coastal storms have hit the area in the past 17 years.

THE PROBLEM

The worst storm occurred in 1978. At 10.20 p.m. on February 6, the first storm surge struck.
Record high tides flooded thousands of homes and buildings, knocked out electricity in
freezing weather, and forced the emergency evacuation of over 4,000 people. The following
morning at 10.36 a.m., when a second tidal surge hit with almost equal magnitude, many of the
residents who had stayed in their homes were stranded since access routes remained flooded.
Record flood depths of up to seven feet caused damages to an estimated 3,100 buildings, and
directly affected the lives of over 10,000 people and the employment of another 20,000 in the
floodplain. The storm flooded major transportation arteries used daily by 100,000 commut-
ers. Flood-related problems disrupted utilities which serve the entire North Shore. Remem-
bered as the "Blizzard of '78", the storm ranks among the worst disasters in New England's
history.

Rising sea levels, a trend that appears to be accelerating, will only Increase this vulnerability
of the study area to future coastal storms. Industrial, commercial and residential sectors
within the study area continue to grow. A recurring '78 storm tide could now cause damages
estimated at over $100 million. The worst coastal storm reasonably likely to hit the area, the
Standard Project Northeaster (SPN), could cripple the region, causing upwards of 10 feet of
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flooding and $500 million in damages. It would close the General Electric plant; affect up to
5,000 residential, commercial, industrial and public buildings; threaten utilities serving the
North Shore and disrupt the lives of over 300,000 residents and employees in these commu-
nities. Commuters who use the major transportation arteries which traverse this urban
floodplain including the MBTA Blue iUne "T"-bus routes, Routes US #1, IA-Northshore
Road, 107, Lynn Marsh Road, the B&M Commuter Rail and others would also suffer.

Flood waters and waves pushed inland from the ocean and which overflow seawalls become
trapped behind Revere Beach in Lynn, East Saugus and other parts of Revere and Malden.
Rising water inundates the estuary wetlands and adjacent developed lands, often resulting in
interior flood levels that are significantly higher than high tide levels offshore. An ocean level
of 1 foot above a yearly high tide results in wet basements in approximately 400 buildings. A
storm tide level ofjust 2 feet above a yearly tide requires the emergency evacuation of people
from several thousand buildings. Only a slim margin exists between a coastal storm tide that
causes little disturbance and one that can mean major disaster.

THE STUDY SCOPE AND PROCESS

The study area has environmental resources that are important to Metropolitan Boston.
Situated around the largest saltwater estuary (1,660 acres) near Boston and along 5 miles of
coastline, it provides nursery and habitat for fish resources, habitat forbirds and wildlife, and
opportunities for many types of recreational and other uses. The study area also harbors
nearly 800 commercial and recreational navigation vessels, halfofwhich are moored along the
Saugus and Pines Rivers.

In its search for answers to the coastal flooding problems, the U.S. Army Corps of Engineers
examined eight separate areas within four jurisdictions and addressed concern about
wetlands, water quality, and rising recreational needs. We also explored regional approaches
to coastal flooding problems - approaches that could require extensive cooperation among
elected leaders, diverse groups and state and Federal agencies in resolving the flooding
problems; protecting the area's natural, scenic and/or recreational resources and improving
the local economic climate.

A public participation program was set up to provide continuous two-way communication
throughout the planning process and help assure that the study addressed all of the local
concerns and objectives. Four Citizens Steering Committees (one from each community) and
a Technical Group were formed and worked together throughout the study. In addition to
regular meetings of these committees, over 100 meetings were held with the public, and nearly
2,000 interviews were conducted to gather information regarding flood problems and to
explore the acceptability of alternative solutions.

2
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FORMULATION OF PLANS

Three potential solutions were developed and evaluated:

THE LOCAL FLOOD PROTECTION PLANS would have required nine miles of new walls
and dikes along the shorefront and estuary. Although economically justified, the plans were
not favored by the communities due to disturbance to real estate, impaired views and other
aesthetic impacts, financial constraints, and the potential loss of 38 acres of vegetated
wetlands and intertidal habitat.

THE NONSTRUCTURAL FLOOD PROTECTION PLAN would have relied on flood-
proofing and the installation of improved warning systems. This plan was not supported by
the local communities because of its limited capacity to provide an adequate early warning
and reduce flood impacts. Only about 7 percent of residents in the floodplain would have
benefitted.

THE REGIONAL FLOODGATE PLAN evolved as the recommended plan. It evaluated a
system of interrelated structural and nonstructural features. The plan would provide a very
high degree of flood protection against the Standard Project Northeaster (SPN) event for
nearly the entire study area. It yielded the highest net economic benefits of all the solutions,
has no significant impacts on the estuary, and minimal social impacts. The plan offers a high
level of regional flood protection, complements State and local environmental management
goals, and enjoys considerable local support.

THE SELECTED REGIONAL PLAN

The Regional Floodgate Plan calls for construction of tidal floodgates at the mouth of the
Saugus River to prevent tidal surges from entering the river and flooding land throughout the
study area. The floodgates would span 1,275 feet at the mouth of the river and include 600 feet
of gated openings so as to maintain both safe passage for navigation and natural tide levels
and flushing patterns in the estuary. The gates would only be closed two or three times a year,
when projected tide levels are expected to cause significant damages. Closure would last one
to two hours during the peak of the tide, except during very severe coastal storms, such as a
recurrence of the Blizzard of '78, when the gates would be closed for a longer period of time
and possibly for more than one high tide. With sea level rise, the future frequency of closure
could increase. To help reduce localized wave overtopping (which has contributed to flood
damages in the past), a combination of dikes, walls, stone revetments, beaches and sand dunes
in Lynn and at Point of Pines would also be needed. A dike to be developed for park land
behind Revere Beach and protection of a wetland ponding area and a wall built at It's south
end, are part of the project. Protection of the tidal wetlands in the Saugus and Pines River
estuary will permit use of the natural storage capacity of this area for temporary impound.
ment of runoff that occurs behind the floodgates and of salt water that may result from tidal
overtopping at Revere during gate closure. Strict enforcement of modified flood plain zoning
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levels would cause damages of $33 million. The SPN, with depths up to 9 feet, would cause
damages of $80 million with sea level rise.

At Point of Pines, which Is located just north of Revere Beach along the Saugus River, about
370 homes were flooded with depths to 4 feet during the '78 Blizzard and two houses burned
when fire equipment was unable to reach them. The area is one of the most vulnerable to
coastal storms and was extremely hard hit by the Blizzard of '78. Severe overtopping also
occurred in 1972 and 1979, and in 1987 the ocean flowed in freely by the Yacht Club along the
Saugus River. In 1978, residents remained stranded overnight with no heat, electricity or
means of evacuation.

Northgate, an area with 180 homes and businesses, including the city's DPW garage, lies along
the edge of the Pines River marsh. This area experienced flood waters up to 3 feet deep in 1978
when the estuary rose like a huge lake, flooding these buildings.

COASTAL STORM DAMAGES IN TOWN LINE BROOK
(REVERE AND MALDEN)

The Town Line Brook area (including Linden Brook) lies in both Revere and Maiden. The'
estimated SPN (1989 tide levels) floodplain includes about 210 buildings in Malden and
another 800 in Revere which are subject to flooding directly from the Pines River and from the
backup of drainage in the brooks during high tides. Flooding occurred in this area during the
Blizzard of '78, and in 1979 with flood levels reaching Elevation 7 to 8 feet NGVD on both
occasions, with 3 to 4 foot depths of water. In 1987 waters reached the top of the banks of Town
Line Brook. Most of the flood problems in this area will be addressed by the MDC Town Line
Brook flood control project.
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COASTAL FLOODING PROBLEMS
IN LYNN, MALDEN, REVERE AND SAUGUS

WHICH WOULD BE PREVENTED
BY THE REGIONAL PROJECT

This article describes the problems associated with coastal flooding in the study area: the
tidal floodplain of the cities of Lynn, Revere and Malden and the town of Saugus. What is
notable about these flooding problems is not only their very substantial local impacts, but
their influence on utilities, public transportation, work force and other aspects of the
economy of the surrounding region.

FLOOD PROBLEMS IN THE STUDY AREA

In total, the study area includes about 5,000 buildings, including over 8,000 housing units,
approximately 4,000 acres of residential, industrial and commercially developed land and
tidal wetlands, and major transportation arteries and utilities that serve Boston's North
Shore. The following Information on conditions that were experienced during the '78
Blizzard and subsequent storm events was obtained during over 2,000 interviews with
residents, business owners and officials familiar with the study area.
At 10:20 p.m. on Monday night, February 6, 1978, the first storm surge associated with the
Blizzard of '78 hit the study area. Record high tides flooded thousands of homes and
buildings, knocked out electricity in freezing weather, and forced the emergency evacuation
of over 4,000 people. The following morning at 10.36 a.m., when a second tidal surge hit
the study area with almost equal magnitude, many of the residents who had stayed in their
homes were still stranded since access routes remained flooded. Record flood depths of up
to seven feet caused damages to an estimated 3,100 buildings, and directly affected the
lives of over 10,000 people and the employment of another 20,000 who lived or worked in
the floodplain. The storm flooded major transportation arteries that are used on a daily
basis by 100,000 North Shore commuters, and caused disruption to utilities which serve
the entire North Shore. The residential, commercial, Industrial and commuter population
affected by the flood was nearly 400,000.
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In the past 17 years, a total of four major floods of 10 to 100 year frequency have occurred in
the study area (1972, 1978, 1979 and 1987). Because of growth within the study area and
increased costs associated with damages and losses, a recurring '78 storm tide would now
cause damages estimated at over $100 million (1989 tide levels). The Standard Project
Northeaster (SPN) represents the worst combination of high moon tides and storm surge
which is likely to occur. If an SPN occurred, It would damage close to 5,000 buildings. With
one foot of sea level rise, the SPN event could cause damages in the range of $500 million.
Damages to homes and businesses from coastal storms also happen every year within the study
area, although on a smaller scale. There is a relatively small hydrologic difference between
coastal floods which are mere inconveniences and those which trigger very severe damages. A
flood of 1 foot above a yearly high tide means wet basements in about 400 buildings; a flood
of 2 feet above a yearly high tide requires the emergency evacuation of thousands of people
from thousands of buildings. Forecasted accelerated rates in sea level rise, with estimated
increases ranging from 1.6 to 4.2 feet over the next century, Indicates a growing potential for
repeated catastrophic flooding in the study area.

COASTAL STORM DAMAGES IN LYNN

The portion of the study area in Lynn, the SPN flood plain (at 1989 tide levels), includes a total
of about 1,200 buildings, half of which are commercial and industrial. One section, the Lynn
Harbor shorefront, includes some residences as well as the commercial and industrial district
along Route I-A, known as the Lynnway. This highway serves about 30,500 vehicles
transporting North Shore commuters each day and Is also a direct access route for many of
Lynn's businesses and industries. The floodplain also houses major North Shore utilities in-
cluding electric and gas distribution centers and a Regional Wastewater Treatment facility
which serve North Shore communities that lie outside the study area. Also notable are the new
North Shore Community College, West Lynn Creamery, Phillips Lighting, Norelco, MBTA fa-
cilities, many new and used car dealers, service stations, the Boston & Maine Commuter Rail
and the Salem Turnpike (Route 107).

In the Blizzard of'78, tides overtopped the entire Lynn Harbor and Saugus River shorefront,
flooding businesses with water depths of up to four feet. Recurring 1978 flooding could cause
damages approaching $65 million, while damages from a disastrous SPN storm plus one foot
of sea level risewould be $378 million. In 1987, flood waters again overtopped the Lynn Harbor
and Saugus River area, causing erosion behind bulkheads and flooding commercial proper-
ties to depths of several feet. Even during years without major storms, high tides frequently
cause saltwater to pond around parking areas, on streets, and unloading zones, leading to
damages and delays in commercial activities and transportation.

Also located in Lynn, the General Electric River Works complex Includes about 265 buildings
and a work force of 8,000-10,000 with a payroll worth $300-400 million a year. In 1978 the
complex was shut down at the start of the Blizzard in advance of high tides, preventing con-
siderable damage. Floodwaters of I to 2 feet were reported in the complex, with much greater

2 G-12h



depths in parking areas which are flooded frequently. Flooding to SPN levels at 1989 tide
levels could reach depths of 4 feet around the complex, or higher with sea level rise. With such
an event, operations normally carried out at the plant may need to be transferred on an
emergency basis to another GE plant in Ohio, thereby threateningthe steam turbine generator
and jet engine production and other military and civilian contracts worth $2-4 billion which
this plant completes each year.

COASTAL STORM DAMAGES IN SAUGUS

The portion of the study area within Saugus Includes the community of East Saugus, an area
with 600 homes and businesses located between the Saugus and Pines River marshes. During
the Blizzard of'78 saltwater was up to 5 feet deep In this area, and hundreds of people had to
be evacuated to emergency shelters. The area also Includes Route 107, the Boston and Maine
Commuter Rail, most of the town's commercial navigation fleet and related facilities, elderly
housing, a school, the Eastern Tool Company, RESCO Energy Systems, several marinas, and
about 40 other businesses. A recurring '78 tide would cause $15 million In damages, and a
maximum of $38 million,with floodingdepths exceeding8 feet,with an SPN event with one foot
of sea level rise. The area was also flooded during coastal storms in 1972, 1979 and January
1987.

Frequent flooding of properties is also a problem. Twice in December 1986 residents
contacted the U.S. Army Corps of Engineers because of high tides which were flooding
basements in homes that border the Pines River marsh.

There are about 300 buildings that are located In the floodplain of the Upper Saugus River and
Shute Brook areas. Flooding up to 5 foot flood depths was reported during the '78 Blizzard.
Town officials reported that high tides cause drains to back up, flooding buildings in the
center of town on higher ground. Shute Brook, especially, backs up, flooding homes with a
combination of high tides and runoff such as occurred in 1979.

COASTAL STORM DAMAGES IN REVERE

Approximately one third of the city of Revere (2,650 buildings) is within the study area,
including the Revere Beach Backshore where 1,200 homes and businesses are located behind
Revere Beach and along the banks of the Pines River. In the Blizzard of'78, a reported 3,000
people were evacuated to the Revere High School, as flood waters reached depths of 7 feet
around homes and businesses. Saltwater flowed Into the area from several directions from
overtopping of the seawall and banks of the Pines River. The area also includes the MDC's
Revere Beach Reservation and facilities, the Wonderland Dog Track and Park, the Towle
Industry Building and Revere High School, many high rise condominiums and retail office
buildings. The MBTA Blue iUne, Boston & Maine Commuter Rail, Route 107, North Shore
Road (IA), numerous marinas and over 100 businesses also lie in this area. Future 1978 tide
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levels would cause damages of $33 million. The SPN, with depths up to 9 feet, would cause
damages of $80 million with sea level rise.

At Point of Pines, which is located just north of Revere Beach along the Saugus River, about
370 homes were flooded with depths to 4 feet during the '78 Blizzard and two houses burned
when fire equipment was unable to reach them. The area is one of the most vulnerable to
coastal storms and was extremely hard hit by the Blizzard of '78. Severe overtopping also
occurred in 1972 and 1979, and in 1987 the ocean flowed in freely by the Yacht Club along the
Saugus River. In 1978, residents remained stranded overnight with no heat, electricity or
means of evacuation.

Northgate, an area with 180 homes and businesses, including the city's DPW garage, lies along
the edge of the Pines River marsh. This area experienced flood waters up to 3 feet deep in 1978
when the estuary rose like a huge lake, flooding these buildings.

COASTAL STORM DAMAGES IN TOWN LINE BROOK
(REVERE AND MALDEN)

The Town Line Brook area (including Linden Brook) lies in both Revere and Malden. The
estimated SPN (1989 tide levels) floodplain includes about 210 buildings in Malden and
another 800 in Revere which are subject to flooding directly from the Pines River and from the
backup of drainage in the brooks during high tides. Flooding occurred in this area during the
Blizzard of '78, and in 1979 with flood levels reaching Elevation 7 to 8 feet NGVD on both
occasions, with 3 to 4 foot depths of water. In 1987 waters reached the top of the banks of Town
Line Brook. Most of the flood problems in this area will be addressed by the MDC Town Line
Brook flood control project.
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CITY OF LYNN

T ... .PLANNING BOARD
CITY HALL ROOM 106

LYNN. MASSACHUSETTS

01901

August 01, 1989

Robert G. Hunt
Project Manager
Department of the Army
New England Division,
Corps of Engineers
424 Trapelo Road
Waltham, Ma. 02254

Dear Sir,

Enclosed please find the comments received from the D.E.P.
Division of Wetlands and Waterways on the planning perspective,

South Harbor Lynn, November 1988. Comments #3 and #6 may bear
a direct relationship to the local protection plan proposed across
this area.

Sincerly

Stephen L. Smith
Assistant Planning Director
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Commissioner

Gary R. Clayton
Director

December 29, 1988

Mr. Edward D. Hollingshead
Principal Planner
Fay, Spof~ord & Thorndike, Inc.
20 Park Plaza
Boston, MA 02116

RE: Planning Perspective, South Harbor, Lynn

Dear Mr. Hollingshead:

Thank you for providing the Division of Wetlands and
Waterways Regulation with an opportunity to review the "Planning
Perspective Preliminary to Draft Environmental Impact Report"
for South Harbor in Lynn. Due to the Chapter 91 licensing
requirements for any development in this area, the Department
takes a strong interest in your planning activities.

We offer the following comments for your consideration as
you prepare your Draft Environmental Impact Report:

1. The non-water dependent hotel, office, and condominium
uses proposed here are inconsistent with the maritime
industrial goals of the Designated Port Area.
De-designation of this area will have to take place before
DEQE can license the proposed uses. This process will be a
joint one between this Office and Coastal Zone Management.

2. The effects of buildings of this height (up to 200') on
the waterfront will be substantial. The visual, wind, and
shadow impacts of such buildings will have to be carefully
analyzed in light of potential detriments to the public's
rights in these tidelands. Lower building heights should be
considered.

3. The 70' setback is inadequate given the size of the
proposed buildings. Building the rip-rap out into the
watersheet to obtain public access (Figure 10, Option 3) is
unacceptable to DEQE. Considering rip-rap as part of the
setback (Option 2) is also unacceptable as this is not
publicly usable space. Therefore, the only way to obtain
adequate setback is to place the buildings further than 70'
from the-water's edge.

G-14a

100% Recycled Poper



4. Much more specific information is needed regarding the

Chapter 91 benefits as described on pp. 5-6:

-What type of improvements are proposed on MDC property?

-What is the nature of proposed public use space within the
buildings?

-What specifically about the design and programming elements
will make the public space "a high quality waterfront
amenity?"

5. on the northern tip of the site, an appropriate marine
industrial use is proposed as one of four possible options
(p. 35). We strongly urge that such a use be included as
part of the proposal since, given the size of this project,
little is proposed in the way of direct water-related
benefits. In fact, the whole issue of water-related
benefits must be carefully examined. Could you provide
benefits to local commercial fishermen? Is water
transportation an option here? Could recreational boating
opportunities be developed? Much more in the way of
water-related benefits must analyzed and incorporated into
the design of this waterfront site.

6. What is the elevation of the proposed walkway and will
it be subject to flooding?

We appreciate the early -pportunity to provide you with some
preliminary comments on this project and look forward to
continued involvement as you progress through the environmental
review process.

Sincerely,

Gary Clayton
Division Director

GC/DH/dh

cc: Richard Delaney, CZM
Dennis Ducsik, CZM
Julia O'Brien, MDC
Kevin Geaney, Director, Lynn Planning Department
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The City of Revere Massachusetts City Council
4 PUTNAMI ROAD
REVERE. MA 02131
289-6444 286-2321

JOHN ARRIGO
COUNCILLOR

August 3, 1989

Frank Stringi, Director
Planning & Community Development
Revere City Hall
Revere, MA. 02151

Dear Frank:

At a recent meeting of Point of Pines residents
concerning the Regional Floodgate Project, held on August 1st,
a request was made that a resident living along Rice Avenue,
not affiliated with any organization be added to the Steering
Committee.

Mr. Robert Hunt, Project Manager from the Army Corps of
Engineers, could see no problems with this request but suggested
that it should go through your office.

Mr. Thomas Kavanaugh volunteered his services as a
representative. There were no objections from any residents.
As a matter of fact, from a vote taken, the residents in atten-
dance at the meeting were in favor of Mr. Kavanaugh representing
their interests.

I also think it would be beneficial to the project, so
as the City Councillor representing the area of the Point of
Pines, I would like to offer my support for Mr. Kavanaugh. He
has shown genuine interest and has been in attendance of all
meetings.

Your approval would be very much appreciated.

Sincerel

ohn R. Arrigo
Revere City Council

cc: Robert Hunt, Army Corps
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AUG 9
Planning Division
Basin Management Branch

Mr. Thomas P. Kavanagh

75 Rice Avenue
Revere, MA 02161

Dear Mr. Kavanagh:

I appreciate your interest to participate on the Citizens' Steering

Comnittee for the Saugus River and Tributaries Flood Damage Reduction

Study as recommended by Mr. John Arrigo, your city councillor.

Your active participation during meetings at Point of Pines to present
the concerns of the affected shorefront property owners has been a
significant help to us. The overwhelming support of residents at the
August 1 meeting In Point of Pines showed their .onfidence as well, in you
representing their views on the Steering Committee.

My staff and I are looking forward to working with you on the
Comnittee over the next several years for this important Regional
Project.

if you have any questions, please feel free to call me at (617)
647-8508 or Mr. Robert G. Hunt, the Project Manager. who can be reached at
(617) 647-8216.

Sincerely.

Joseph L. Ignazilo
Chief. Planning Division

Copies Furnished:

Mr. Frank Stringi, Director
Planning and Community Development
City Hall
Revere, MA 02151

Mr. John Arrigo
City Councillor
Revere City Hall
Revere, MA 02151
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DEPARTMENT OF THE ARMY
NEW ENGLAND DIVISION. CORPS OF ENGINEERS

424 TRAPELO ROAD
WALTHAM. MASSACHUSETTS 02254-9149

tMfIJ' n1ri August 14, 1989
Basin m4cra it Branch

missicmer Ilyas Bl-atti
Metrpolitan District ci iion
20 Somerset Street
Boston, assadicusetts 02108

Dear Comis ioner Ehatti:

I appreciate the assistance of yar staff in o dinati the Sauus
River and Tributaries Flood tamage Rerctin Study for Lynn, Malden, Revere
and Saugus, Massachusetts. Durinq the public review of the draft report
ending August 7, 1989, letters supporting the Regional Saugus River Floodgate
Plan have been received from the camnities and provided to your staff. At
this time, a Letter of Intent is required from the MDC before we can sukmit
the project report to Washington in October.

A concern of the Regional Floodgate Plan is the capability of the MDC for
operation and maintenance (O&M) of the floodgate pormnt of the project.
Former Commissioner Geary had requested that the Corps take responsibility
for cIperatiM and maintaining the prcposed floodgate czwnet of the
project, although the MDC would finance O&M which would require state
legislative approval. Prior to his departure, I advised him that the Water
Resources Development Act of 1986 established that the nroi-Federal sponsor
was responsible for the project's operation and maintenc. Also the Corps
did not have the personel to assign to the project. On July 13, 1989, my
staff met with Mssrs. Noel Baratta, Francis Faumer and others fr- your
staff to discuss the O&M reqirmnts and confirm that the orps could not
O&M the floodgate structure. As a result, isai sicon led to thoe
disciplines and levels of effort that would be required by the MDC for O&M of
the project. Also my staff offered to train and assist the MW in regulating
the gates over a three year period and as needed thereafter. This is in
addition to the semi-annual inspetias of the project by the Corps with MDC
staff and preparation of the Regulation Procedures and Operation and
Maintenance Manual which would be prepared during construction of the
project.

On August 3, our staffs met to develop a revised feasibility level cost
estimate for the proposed operation and maintenance by rnn-Federal
interests. This cost estimate is a significant revision to the estimate
currently shown in the public review draft still in the review and omnt
stage. The initial estimate assumed two full-time operators would be
required and includes conservatively high estimates for gate maintenance. A
stmuary of the estimate revised during the meeting is attacd which includes
MDC labor rates and average costs based an past experience to maintain the
gates, provide security and inspectior for the floodgates, estuary and other
features, coordinate the project and cperate the gates. As shown, the
revised total average annual O&M cost ould be as low as $127, 000 per year
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which includes $80,000 for the floodgates, $26,000 for other features and
$21,000 for cotinency.

7he total $127,000 per year average O& cost is based on 1988 price
levels and does not reflect inflation. This is the miniaum O&M cost and
could increase due to any major unforeseen damages and breakdovmm which may
not be covered by the contingency. 'The floodgate component' s total average
annual O&M "mst of $80,000 includes about $49,000 for labor, $21,000 for
major maintenance contracts and $10,000 for supplies and equipment. The
floodgate annual labor includes a project manager or engineer at 3.5
man-months, operation and maintenance personnel at 7.6 man-months and
searity officers for 2.3 man-muiths. As previously suggested by
Qommissicner Geary, the General Edwards Bridge operator may be used in both
capacities. Although one qperator/maintenanoe person should be assigned to
the floodgates as his primary responsibility.

The annual $26,000 O&M figure for other features includes the park dike
at the MDC reservation and features at Point of Pines and Lynn Harbor. It
includes about $18,000 of similar effort currently being spent to maintain
the existing shorefront. The increased cost is about $8,000 per year.
During design you may decide to review the costs with the omunities of
Revere and Iym to determine whether they or their property owners would
finance all or part of the O&M along their shorefrcnt, just as the
neighborhood of Point of Pines strongly prefers to ciontinue mintainir their
shorefronts.

The public requested and your staff indicated that it may be necessary to
establish an escrow account to fund the O&M effort. This approach cuild be
explored further and an acceptable solution reached during the design period.
The present worth of the total O&M project cost (including 3 percent annual
inflation, as requested W,. your staff, and 8 7/8% interest over 100 years,
with tigency) is$4U million. Me floodgate cmponent only, with
contiuency, would be $3 million at present worth.

The Letter of Intent needed from the MIC by mid-Septerber was discussed
at the July 13, 1989 meeting as well as a draft Local QCeration Agreement.
The letter should indicate that you interd to pursue funding from the state
legislature at the appropriate time (earliest 1994), and at that time intend
to sign the final Local Cooperation Agreement and agree to project cost
sharin. T final estimate of project costs and cost sharing arraremints
would be available at that time.

The total project first cost is estimated at $78.9 million (1988 price
level). The Federal Government would finance 65 percent or $51,300,000 of
the project first cost. 7be non-Federal cost of the project is 35 percent or
currently estimated at $27,600,000 (includes $3,644,000 in Real Estate and
$695,000 in relocation or alterations to existing utilities). As the state
spAnsor, MDC would be required to provide cash contributions estimated at
$23,261,000 during corntuction which is currently scheduled to start in
fiscal year 1994, in addition to meeting the real estate and relocation
requiremnts. Following completion of the project, an estimated $127,000 per
year operatin and maintenance cost would be a continuing non-Federal
responsibility.
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The $78.9 million project first cost is a conservative estimate and
includes $15 million in contirgencies for unknown costs during design and
construction. Also, nearly $5 million of revetmnts at Point of Pines may be
replaced with a dune/beach system. Walls and dikes along Lynn Harbor, if
constructed by developers, would reduce project costs. We will work closely
with you and the communities over the next few years to realize all potential

Ssavings.

If you or yc0u staff have any questions, please call me at (617)
647-8220, or Nr. Robert Hunt, the studty manager, at 647-8216.

Enclosure

Coy Furnished:

Ms. Rebecca Calaban
Regional Coordinator
Governor's Office of
Econmic Development

Room 109, State House
Boston, MA 02133
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SAUGUS RIVER AND TRIBUTARIES
REGIONAL FLOODGATE PLAN

OPERATION AND MAINTENANCE COST SUMMARY*
(1988 Price l.eveL% over a 100 year Project Life)

1. Floodgates Average Annual O&M Cost
L MajrCona t

-Painting and Repairs:
Navigation Gate ($14k @ 10yrs) $ 9,300
Flushing Gates (S260k @20yrs) 5,200

-Pave Parking Area:
(26k @ 15 yrs) 1,000

-Training by Corps
(3 yrs @ 20k/yr and as't as needed) 5.500

Total Contracts: $ 21,000

b. LAbr (MDC Rates including Overhead)
-Project Manager and Engineers

(Admin., Inspec.. Operations, Coord.)
3.5 man-mo. avg. per yr. @ $5,500/mo. $ 19,300

-Gen. Maintenance, Operations & Coord.
(Maim., Inspec., OW., Conuacts)
7.6 man-mo. avg. per yr. @ $2,900/mo. 22,000

-Security Officer
(Security of Floodgate Strcture)
2.3 man-mo. avg. per yr. @ S3,200/mo. 7.400

Total Labor: $ 48,700

c. Materials. Suplies and Equipment
-Monitoring Equipment. Vehicles, Tools, etc. L 10.000

Total Floodgates: $ 79,700

2. Park Dike
(about $6,300 is currently being spent to maintain the existing parkland) 7,900

3. Revere Tide Gate & Ponding Area
(about $500 is currently being spent to cleanup the ponding area) 1,400

4. Point of Pines
(about $5,700 is currently being spent to maintain existing walls, dunes and revetments) 7,200

S. Lynn Harbor
(about $5,100 is currently being spent to maintain walls and dakes) 8,300
(Total maintenance cost currently being spent for items #2 -#5 is about $17,600 per year)

6. Mitigation Site 1,000
Total Other Features #2 - #6 S25.8
Sub-Total O&M $105,500
Contingency (20%) -

Total project O&M per year $126,600

SAY S127.000

Present Worth of O&M with 3% annual inflation @ 8 7/8% interest over 100 years (factor 36.4):
Total O&M (present worth): S44% lion
Floodgate only w/contingency: $65 million1,6 G- 17c



T Nl DEPARTMENT OF THE ARMY
NEW ENGLAND DIVSION. CORPS OF ENGINEERS

424 TRAPELO ROAD
WALTHAM. MASSACHUSETTS 02254-9149

October 30, 1989e a" i ngaf 1" , on
Bastri Managemer,t Branct.

Mr. Douglas G. Marshall
Executive Director
New England Fisheries Management Council
5 Broadwa Street
Saugus. Massachusetts 01906

Dear Mr. Marsnal.

We are forwarding the enclosed documents in response to your September
25, 1989 letter reouesting information under the Magnuson Fishery
Conservation and Management Act, section 1852 (i). 16 USC section 1801 et.
seq. The documents include a Draft Environmental impact Statement anc
Environmental Impact Report for the Saugus River and Tributaries Flood
Damage Reduction Study, as well as tne Main Report and pertinent
Appendices.

We are currently evaluating the project features in response to pub!ic
and agency review. A detailed answer to all of your comments will be
providec upon finali:ation of the proposed project changes. it would be

naporopriate to address your concerns now and then have to provide you

w th an amendment within a few months. We hooe to be at~e to provide

direct answers to you this winter.

Should you have further questions, please contact Mr. Robert Hunt, the

project manager (617-647-8216) or Mr. William A. Hubbard, the EIS manager

(647-8236) of my staff.

Sincerey,

Enclosures ion
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GOVERNOR'S OFFICE AND CONGRESSIONAL AND STATE DELEGATIONS

Ms. Rebecca Calahan Honorable Walter J. Soverini Honorable Francis D. Doris
Reqion Coord., Governor's Massachusetts Senate Massachusetts Senate
Office/Ecnomic Devlop. State House State House
State House - Room 109 Boston, Massachusetts 02133 Boston, Massachusetts 02133
Boston, MA 02133

Honorable John A. Brennan, Jr. Honorable Steven V. Angelo
ATTN: Mr. Michael McCarthy ATTN: Ms. Tara O'Donnell
Massachusetts Senate Massachusetts House of Representa
State House State House
Boston, Massachusetts 02133 Boston, Massachusetts 02133

Honorable Vincent Lozzi
ATTN: Ms. Cathy Bresnahan
Massachusetts House of Representa
State House
Boston, Massachusetts 02133

Honorable Edward M. Kennedy Honorable Edward M. Kennedy Honorable Thomas W. Mc6eM
United States Senate United States Senator Massachusetts House of Represents.
Washington, D.C. 20510 2400A JFK Federal Building State House

Boston, Massachusetts 02203 Boston, Massachusetts 02133

Honorable John F. Kerry Honorable John F. Kerry Honorable Michael J. McGlynn
United States Senate United States Senator Massachusetts House of Representi.
Washington, D.C. 20510 3220 Transportation Building State House

10 Park Plaza Boston, Massachusetts 02133
Boston, Massachusetts 02116

Honorable John F. Kerry Honorable John C. McNeil
United States Senator ATTN: Ms. Heidi Kahn
222 Millilken Blvd. Massachusetts House of Represent.
Suite 311 State House
Fall River, MA 02722 Boston, Massachusetts 02133

Honorable Nicholas Mavroules Honorable Nicholas Mavroules Honorable William Reinstein
House of Representatives Representative in Congress ATTN: Mr. James Powers
Washington, D.C. 20515 ATTNt Ms. Virginia Defosa Massachusetts House of Represent.

70 Washington Street State House
Salem, Massachusetts 01970 Boston, Massachusetts 02133

Honorable Nicholas Mavroules Honorable Nicholas Mavroules Honorable Alfred E. Saggese, Jr.
Representative in Congress Representative in Congress ATTN: Ms. Ann Sullivan
140 Union Street 10 Welcome Street Massachusetts House of Represent,
Lynn, Massachusetts 01902 Haverhill, MA 01830 State House

Boston, Massachusetts 02133

Honorable Edward J. Markey Honorable Edward J. Markey.
House of Representatives Representative in Congress
Washington, D.C. 20515 ATTN Capel /eLes-m,,,%

2100A JFK Federal Building
Boston, Massachusetts 02203
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Federal Agencies

Commander Cowns Director
First Coast Guard District EPA Office of Federal Activities (A-104)
408 Atlantic Ave Room 2119 Waterside Mail

Boston MA 02219-2209 401 M Street. S.W.

Attn: Washington D.C. 20460

Attn: Attn:Marlyn Henderson 5

Room 3085 South Mr. Gordon Beckett
Agricultural Stab. & Conserv. Service Supervisor
14th & Independence Ave., S.W. Fish & Wildlife Svc. -Ecol. Services

Washington D.C. 20250 22 Bridge St., Ralph Pill Bldg., 4th ft.

Atn: Concord NH 03301
Attn:

Mr. Tom Bigford Ms. Carol Borgstrom

Chief, Habitat Conservation Branch Mail Code EH-25
NOAA - Fisheries Office of NEPA Project Assistance, DOE
1 Blackbum Drive 1000 Independence Ave., S.W.

Gloucester MA 01930-2298 Washington D.C. 20585

Attn: Attn:

Dr. MichealBothner Mr. Robert G. Chappell

U.S. Geological Survey Room 705
WHOI Quisset Campus Federal Emergency Management Agency

Woods Hole MA 02543 500 C Street, S.W.
Washington D.C. 20472

Attn:
Attn:

Dr. David Clapp Mr Donald Cook

Mail Stop F-29 EPA, Region 1 RGR-2203
Centers for Cisease Control JFK Building
1600 Clifton Road Boston MA 02203

Atlanta GA 30333

Attn:

Mr. DavidCoftingham, NOAA Mr. C.LDunkley, Jr.

Director, Office of Ecology & Conservation District Engineer
Department of Commerce, Room 6222 Fed. Highway Administration - Region 1
14th & Constitution Ave., N.W. Trans. Systems Ctr., 55 Broadway. 10th fl

Washington. D.C. 20230 Cambridge MA 02142

Attn: + Attn:

Ms. Elizabeth Higgins Mr. IvanJames

Ast. Director for Environmental Review District Chief
EPA -Region 1. RGR-2203 U.S. Geological Survey
JFK Building 10 Causeway Street, 9th floor

Boston MA 02203 Boston MA 02222

Attn: S" Attn: Attn: John Izbicld / Roy Socolow
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Federal Agencies

Ms. Carol Kilbride Mr. Don Klima, Director, ACHP

WOP2103 Eastern Office of Project Review
EPA Region I Old Post Office Building, Suite 803
JFK Federal Building 1100 Pennsylvania Ave.. N.W.

Boston MA 02203 Washington D.C. 20004

Attn: Attn:

Mr Chris Mantzans Mr. Terry Martin

NOAA Fisheries Department of the Interior, Room 4239
I Blacdbum Drive Office of Environmental Project Review
Gloucester MA 01930 18th and C Street, N.W.

Washington D.C. 20240
Attn:

Attn: I ..

Ms. Sue Mello Mr. Thomas Malone

NOAA - Fisheries Acting Regional Environmental Officer
Water Street U.S. Department of H.U.D.

Woods Hole MA 02543 ONeiU Federal Building 10 Causeway St.

Boston MA 02222
Attn:

Attn:

Mr. Rolf Mowatt - Larssen Mr Edward Reiner

Regional Director EPA, Region I WQE-1900
Fed. Railroad Administration JFK Building
Trans. Systems Ctr., 55 Broadway, 10th fl Boston MA 02203

Cambridge MA 02142
Attn:

Attn:

Mr. RobertStout, UMTA Mr. FrankSludinski

Chief, Planning, Analysis & Support Superintendent
UGM-22 Saugus Iron Works National Hist. Site
400 7th St., S.W. 244 Central Street

Washington D.C. 20590 Saugus MA 01906

Attn: Attn:

Mr. Rex Tracy Mr. Henry G. Vickers, Regional Director

Soil Conservation Service Fed. Emergency Management Agency
State Conservationist J.W. McCormack POCH, room 462
451 West Street Boston MA 02109

Amherst MA 01002 Antn: Aft: Kevin Merli
Attn:

D.;r (C ,-Commander, USACE, CECW-PE

WeL, Level gevc,. Ce,,ter Mr. Alex Otto
20 Mass Ave., N.W.

aseor VA,'/d0nj Wash., D.C. 20314-1000
F.,r SeIve..,., VA Z2o6-rgU6

(Xr)
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State Agencies

Dept. of Public Utilities Energy Facilities Siting Council
100 Cambridge Street, 12th floor 100 Cambridge Street. 21st floor

Boston MA 02202 Boston MA 02202

Ann: Atln:

Secretary Exec. Office of Transp. and Constr.
Exec. Office of Economic Affairs 10 Park Plaza. Room 3510
1 Ashburton Place, Room 2101 Boston MA 02116-3969

Boston MA 02108
Attn:

Attn:

Environmental Coordinator Mass. Water Resources Authority
Mass. Bay Transit Authority 100 First Avenue/Charlestown Navy Yard
10 Park Plaza. 6th floor Boston MA 02129

Boston MA 02116-3966
Attn:

Attn:

Mr Bradley Barr Ms. Lois Baxter

100 Cambridge St. Metropolitan Area Planning Council
Massachusetts CZM 60 Temple Place
20th Foor Boston MA 02111

Boston MA 02202
Attn:

Attn:

Mr. Jeff Benoit Mr. llyasBhatti

Coastal Geologist Commissioner
Coastal Zone Management MDC
100 Cambndge Street, 20th floor 20 Somerset Street

Boston MA 02202 Boston MA 02108

Attn: Attn:

Mr. Walter Bickford Mr. SteveBliven

Director Acting Director
DFW & ELE Coastal Zone Management
100 Cambridge Stre 100 Cambridge Street, 20th floor

Boston MA 02202 Boston MA 02202

Attn: Attn:

Mr. Leigh Bridges Mr. Frank Burke

At Director of Research DPW
DFW&ELE/Div. of Marine Fisheries Highway Engineering
100 Cambridge Street, 19th floor 10 Park Plaza. Room 6362

Boston MA 02202 Boston MA 02116

Atn: Ann: 2.
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State Agencies

Mr. EugeneCavanaugh Mr. GaryClayton

Director and Chief Engineer Director
DEM/Division of Waterways DEOE/Div. of Wetlands & Waterways Reg.
Building 45. 349 Lincoln Street 1 Winter Street. 8th floor

Hingham MA 02043 Boston MA 02108

Atn: Attn:

Mr. PhilipCoates Mr. JayCopeland

Director Env. Reviewer. Natural Heritage Program
DFW&ELEJDiv. of Marine Fisheries DFW&ELE/Div. of Fisheries and Wildlife
100 Cambridge Street, 19th floor 100 Cambridge Street, 19th floor

Boston MA 02202 Boston MA 02202

Attn: Attn:

Ms. Fara Courtney Mr. John DeVillars
North Shore Coordinator Secretary. EOEA
Coastal Zone Management 100 Cambridge Street - 20th floor
159 Main Street Boston MA 02202

Gloucester MA 01930
Attn: Attn: MEPA Unit: File No. 6497

Attn:

Mr. Joseph DiCarlo Mr. PaulDiPietro

Senior Marine Fisheries Biologist Project Manager
DFW&ELE/Div. of Marine Fisheries MDC/Parks Eng. and Constr. Div.
18 Route SA 20 Somerset Street
Sandwich MA 02563 Boston MA 02108

Ann: Attn:

Mr. James F. Donelan Ms. Christene Duemng

Assistant Secretary Environmental Analyst
Mass. Office of Business Development DEOE/DWPC -TSB
U. of Lowell Res. Found./450 Aiken St. Westview Building, Lyman School

Lowell MA 01854 Westborough MA 01581

Attn: Attn:

Executive Office of Mr. James Fair, Jr.

State Clearinghouse Asst. Director of Commercial Fisheries
Development DFW&ELE/Div. of Marine Fisheries

100 Cambridge Street 9th floor 100 Cambridge Street. 19th floor

Boston MA 02202 Boston MA 02202

Attn: Attn:

Mr. Francis D. Faucher Mr John Felix

Director DEQE I Div. of Wetlands and Waterways Reg.
MOC/Paiks Eng. and Constr. Div. 1 Winter Street, 8th floor
20 Somerset Street Boston MA 02108

Boston MA 02108
Attn:

Attn:
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State Agencies

Mr. FrankGermano Mr. DanmlGreenbaum

Marine Fisheries Biologist Commissioner
DFW&ELE/Div. of Marine Fisheries DEOE
18 Route 6A 1 Winter Street

Sandwich MA 02563 Boston MA 02108

Attn: Attn:

Mr. Steve Haterman Mr. H.W. Heusmann

DWPC - TSB Waterfowl Biologist
Lyman School Grounds OFW&ELEDiv. of Fisheries and Wildlife

Westborough MA 01581 Field Headquarters

Attn: Westborough MA 01581

Attn:

Mr. Henry Higgott Mr. DonaldHorgan

Project Manager District Environmental Engineer
MDC/Parks Eng. and Constr. Div. DPW - District 5
20 Somerset Street 485 Maple Street

Boston MA 02108 Danvers MA 01937

Attn: 3 Attn:

Mr. David Jackson Mr. Richard E. Kendall

Redevelopment Engineer Commissioner
Exec. Office of Commun. and Dev. DEM
100 Cambridge St., 17th floor, Room 1702 100 Cambridge Street. 19th floor

Boston MA 02202 Boston MA 02202

Attn: Attn:

Ms. Elizabeth Kline Mr. Ed Kunce

Executive Director Regional Director
Water Resources Commission DEQE/NE Regional Office
100 Cambridge Street, 20th floor 5 Commonwealth Avenue

Boston MA 02202 Wobum MA 01801

Attn: Attn: 3

Mr. William Lesser Mr. Walter Merrithew

Senior Planner, Flood Hazard Mitigation District Highway Maint. Eng.
DEM/Division of Water Resources DPW - District 8
100 Cambridge Street. 13th floor 400 D Street

Boston MA 02202 Boston MA 02210

Attn: Attn:

Ms. JuliaO'Brien Mr JamesO'Connell

Director 100 Cambridge St.
MOCIPlanning Massachusetts CZM
20 Somers -Street 20th Floor

Boston MA 02108 Boston MA 02202

Attn: Attn:
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State Agencies

Mr. Cornelius J. O'Leary Mr. Joseph Orf ant

Acting Director MDC/Planning
DEQE/DWPC 20 Somerset Street, 8th floor
1 Winter Street Boston MA 02108

Boston MA 02108
Attn:

Attn:

Mr. StevePearlman Ms. JenniferPeck

Program Coordinator. Wetlands Restriction MDC/Public Affairs
DEQE/Div. of Wetlands & Waterways Reg. 20 Somerset Street, 5th floor
1 Winter Street. 8th floor Boston MA 02108

Boston MA 02108
Attn:

Attn:

Ms. Judy Perry Mr. John Simpson

DEOEWPC - Permits Chief, Waterways Reg. Program
1 Winter Street DEOE/Div. of Wetlands & Waterways Reg.

Boston MA 02108 1 Winter Street, 8th floor

Boston MA 02108
Attn:

Attn:

Ms. Valerie Talmage Mr. Camey Terzian

Executive Director Supvsr., Water Res. & Flood Cont. Sect.
Mass. Historical Commission MDC/Parks Eng. and Constr. Div.
80 Boylston Street 20 Somerset Street

Boston MA 02116 Boston MA 02108

Atn: Attn:

Mr. RichardTibideau Ms. Pat Trombly

Director and Chief Engineer MEPA Coordinator
DEM/Division of Water Resources DPW
100 Cambridge Street, 13th floor 10 Park Plaza, Room 4260

Boston MA 02202 Boston MA 02116

Attn: Attn:

Mr. Gary Van Wart Mrs. Dorothy Volpe-OMalley

Director Exec. Asst. to the Commissioner
MDC/Reservations and Interp. Services M[C
20 Somerset Street 20 Somerset Street

Boston MA 02108 Boston MA 02108

Attn: Attn:

Mr. David Shepardson
EOEA/MEPA Unit
100 Caabridqe Street, 20th Floor
Boston, MA 02202
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Mr. Richard Cronin, Director Mr. Steve Davis, Director Mr. Michael Tehan

DFW&ELE/Div of Fisher.&Wildlife EOEA/MEPA Unit Fish & Wildlife Svc.

100 Cambridge Street 100 Cambridge St., 20th Floor 22 Bridge St., Ralph Pill Bldg.

Boston, MA 02202 Boston, MA 02202 Concord, NH 03301

Citizen Steering Comm.
25 Jun 88 Mr. Frank Stringi, Director Mr. John Mahoney, Director

BMB (87-22) pg. I of Ping. & Community Development Ping & Comm. Development
and Technical Group etal City Hall Town Hall

Revere, MA 02151 12 Saugus, MA 01906

Mr. Henry J. Mulhern, Exec.Dir., Mr. John Arrigo Mr. Robert Lavoie
Malden Redevelopment Auth. Revere City Council Saugus Task Force
Government Center 4 Putnam Rd. 128 Ballard Street
200 Pleasant Street Revere, MA 02151 Saugus, MA 01906
Malden, MA 02148

Mr. Stephen L. Smith Ms. Ellen Haas Mr. Chris Ciampa
Assistant City Planner Chairperson President
Ping. Dept. City Hall, Room 106 Revere Beach Citz. Adv. Comm Italian Civic Assoc.
Lynn, MA 01901 10 Pier View Ave. 50 Bristow St.

4 R MAr*, A 02-' Sagus, MA 01906

Mr. Norman Cole Ms. Ellen Burns Mr. Richard Mytkowicz
Lynn City Council S.A.V.E. Pres., S.A.V.E.
131 Bellevue Road 30 Cliff Road 24 Emory Street
Lynn, MA 01901 Saugus, MA 01906 Saugus, MA 01906

Mr. John M. Monaco ft. Linda Rosa Ms. Teri Mitton

Civil Defense Director Councillor-at-Large Chp. RESCUE
255 Western Avenue 34 Harrington Ave. (E.Saugus Citz.Comm.)
Lynn, MA 01904 Revere, MA 02151 19 Houston Ave.

Saugus, MA 01906

Mr. Paul A. Petrowski Mr. Richard Barry Ms. Anne Cyros
Chairman Town Selectman Saugus Consv. Comm.
Lynn Conservation Comm. 22 Henry Street 14 Orchard Avenue
92 Lake View Avenue Saugus, MA 01906 Saugus, MA 01906

Lynn, MA 01901

Ms. Linda Williams Mr. John R. Marina Mr. Michael Favale

Citizen-at-Large Revere Conserv. Comm. Civil Defense Director

33 Swetser Terrace 502 Washington Avenue 23 Pevwell Drive
Lynn, MA 01901 Revere, MA 02151 Saugus, MA 01906

Mr. Paul Stevens Mr. Daniel Ferrara Mr. Vincent Cicolini
Mgr., Engr., General Electric Civil Defense Director Harbor Master
Lynn Util. Opers.,Bldg. 27730 102 Suffolk Avenue Town Hall
1100-77 Western Avenue Revere, MA 02151 Saugus, MA 01906
Lynn, MA 01910

Mr. E. Jams Ryan, P.E. Ms. Elaine Hurley Mr. Robert Keddie
Associate Commissioner, DPW President Malden Consv. Comm.
City Engineer City Hall Pines River Association 126 Sylvan Street
Lynn, NA 01961 21 River Avenue Malden, MA 02148

Revere, MA 02151
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Mr. Harry W. Coppola Mr. George DelGreco Mr. John Russell, Staif Engr

Councillor, Ward Seven Harbor Master Malden Redevelopment Auth.
26 Thorpe Road 53 Keavne Street Government Center
Lynn, MA 01905 Revere, MA 02151 200 Pleasant Street

Malden, MA 02148

Honorable George V. Colella Mr. Paul A. Cacciola Mr. John T. Kelly

Mayor of Revere Staff Engineer - Engr. Dept. City Engineer - Engr. Dept.

City Hall City Hall 200 Pleasant Street
Revere, MA 02151 Revere, MA 02151 Malden, MA 02148

Mr. Peter M. DeVeau Mr. 5erq R.iA..#. ,- Commodore Mr. Joseph A. LaValle
Assistant Director Point of Pines Yacht Club Ch., Revere Conser. Comm.
Office of Economic Devp. 28 Rice Avenue 41 Bickford Avenue
I Market St., Suite 4 Revere, MA 02151 Revere, MA 02151

Lynn, MA 01901

Mr. Ralph Sandberg, Director Ms. Rose LaQuaglia, V.P. Mr. Richard Penn
Oak Island Residents Assoc. Oak Island Residents Assoc. Revere City Council
8 Maggi Road 5 Oak Island Road 382 Ocean Ave. ,Apt.#807
Revere, MA 02151 Revere, MA 02151 Revere, MA 02151

Mr. Art Vulgaropulos, P.E. Honorable Albert V. DiVirgilic Honorable James S. Conway

Consult. to Revere Consv.Comm. Mayor of Lynn Mayor of Malden

26 Tudor Street City Hall Government Center
Waltham, MA 02154 Lynn, MA 01901 200 Pleasant Street

Malden, MA 02148

Mr. Alfred L. Thurlow Mr. Norman B. Hansen Ms. Joyce Delehanty
Principal Planner Town Manager Lynn Daily Eve. Item

Malden Gov't Center Town Hall P.O. Box 951, 38 Exchange St.
200 Pleasant Street Saugus, MA 01906 Lynn, MA 01903
Malden, MA 02148

Mr. John E. Ryder Ms. Kate Worster Mr. Doug Boyle
Bay Marine Trust News Dir., CH.13 Cable Saugus Adv./Revre Jour.
78 Marine Blvd. 41 Marble Street 18 Fourth Ave.
Lynn, MA 01905 Revere, MA 02151 Chelsea, MA 02150

Ms. Deborah Burke Santoro Ms. Mary D'Amico Mr. Kenneth Foley
Public Information Officer Town Meeting Member Town Meeting Member
Malden Redevel. Author. 77 Bristow Street 8 Harlow Street
200 Pleasant Street Saugus, MA 01906 Saugus, MA 01906
Malden, MA 02148

Mr. Stephen Mitton Mr. Andre" Ajemian Mr. Michael Sciranza
Town Meing Member Prime Times-Corp.Place 128 17 Venice Ave.
19 Houston Avenue 107 Audubon Saugus, MA 01906

Saugus, MA 01906 Wakefield, MA
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Local Interests

Nahant Planning Board Chirman
Nahant MA 01908 Nahant Board of Selectmen

334 Nahant Road

Attn: Nahant MA 01908

Attn:

J

Nahant Conservation Commission

Nahant MA 01908

Attn:

Conservation Law Foundation Sierra Club
3 Joy Street New England Chapter

Boston MA 02108 3 Joy Street

Boston MA 02108
Atn:

Attn:

Mr. Andrew Bochman Ms. Polly Bradley

38 Bennett St. . #1 D President

Wakefield MA 01880 SWIM: Nahant Citizens Committee
33 Summer Strem

Attn: Nahant MA 01908

Attn:

Ms. Norma Brooks Mr. Robert Buchsbaum

SWIM: Nahant Citizens Committee Massachusetts Audubon Society
21 Lenox Road 159 Main Street

Naham MA 01908 Gloucester MA 01930

Attn: Attn:

Mr. Richard Cucchiara Mr. Robert Ford

Director Chairman
Saugus R. Watershed Assoc. Trout Unlimited
8 Oakcrost Road 233 Commonwealth Ave.

Saugus MA 01906 Boston MA 02116

Attn: Attn:

Mr. LesterGarvin Mr. Stan Humphries
IEP. Inc. IEP, Inc.
6 Maple Streot, PO Box 780 Sextant Hi 90 Route GA

Northborough MA 01532 P.o Box 1840

Sawhvich VA 02563
Attn:

Attn:
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Local Interests

Ms. BetsyJohnson Mr. CarJohnson

Mass. Audobon: Boston Camp Dresser & Mckee
3 Joy Street One Center Plaza

Boston MA 02108 Boston MA 02108

Attn: Attn:

Mr. Jay R.Kautman Dr. Don Kent

MBMSC Metcalf and Eddy
P.O. Box 660 P.O. Box 4043

Boston MA 02125 Wobum MA 01888

Attn: Attn:

Mr. Paul Kress Ms. Marianne Magner

President Schraft Center
Mass. Wildlife Federation Edwards and Kelsey
295 E. Riding Drive 529 Main St

Carlisle MA 01741 Boston MA 02129

Attn: Attn:

Mr. Dan McAuliffe Ms. MargaretMills

10 Foam Ave. HMM Associates

Revere MA 02151 336 Baker Ave.

Concord MA 01742
Attn:

Attn:

Mr. ChrisSalvo Ms. Judith Skinner

HMM Associates Board of Directors
336 Baker Ave. Mass. Assoc. of Conservation Comm.

Concord MA 01742 9 Harding Lane
Marblehead MA 01945

Attn:
Attn:

Mr. Keith Stolzenback Mr. Jay Tashiro

MIT 48-321 Bard College Field Station
Cambridge MA 02139 Hudsonia Ltd.
Atn: Annandale NY 12504

Attn:

Mr. Gordon Wallace

Environmental Sciences Program, Harbor Campus
University of Mass. at Boston

Boston MA 02125

Attn:
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Mr. Joe James Ms. Sara J. Malone
10 Rice Avenue MAPC
Revere, MA 02151 60 Temole Place

Boston, %A 02111

Mr. Mark Locke Mr. Bernard Blume Mr. Richard F. Murdock.P.E.
Pres., Pt. of Pines Bec.Assoc. 26 Wadsworth Ave. Principal
61 Alden Ave. Revere, MA 02151 GEI Consultants, Inc.
Revere, MA 02151 1021 Main Street

Winchester, MA 01890-1943

Mr. Carl Minkovitz Mr. Joseph DiCarlo Ms. Teri Mitton
20 Chamberlain Ave. 45 Wadsworth Ave. Chp., RESCUE- E. Saugus

Revere, MA 02151 Revere, MA 02151 Citizen Commission
19 Houston Avenue
Saugus, MA 01906

Mr. Fred Sanella Mr. Donald Shea Mr. Gone Doherty
36 Goodwin Ave. 21 Bateman Ave. 255 Rice Ave.
Revere, MA 02151 Revere, MA 02151 Revere, MA 02151

Ms. Toby Hanlon Mr. Sal Mucci Ms. Kyle Butler
76 Delano Ave. 335 Rice Ave. Production Supv.
Revere, MA 02151 Revere, MA 02151 Warner Cable

26 Tremont Street
Lynn, MA 01902

Mr. Joseph Felzani Ms. Joan Anderson Ms Bonnie Westerman
42 Goodwin Ave. 247 Rice Ave. 40 Witherbee Ave.
Revere, MA 02151 Revere, MA 02151 Revere, MA 02151

Ms. Linda Travaglia Ms. Susan St.Pi~ee Mr. Frank Anderson
Metcalf & Eddy Ft. Point Assoc. President, Concerned
10 Harvard Mill Square M/B Chelsea Coastal Sportsmen's Assoc.
Wakefi*ld, MA 01880 Boston, MA 02210 14A Seafoam Ave.

Winthrop, MA 02152

Mr. Philip Murphy Ms. Nancy Anderson Mr. Andrew DeSantis
E. Saugus Waterfront Task Force Div. of Environmental Affairs Supt. of Public Works
DeMatteo Construction Co. Lincoln Filene Center City Hall
200 Hancock Street Tufts University Revere, MA 02151
No. Quincy, MA 02171 M edford, MA 02155

Mr. Bruce Manning Lynn Public Library Mr. Joseh Scanlon
Plant Manager, RESCO North Common Street Lynn Harbor Commission
Refuse Energy System Co. Lynn, MA 01901 40 Le Bel Road
100 Salem Turnpike Lynn, MA 01904
Saugus, MA 01906

Mr. Michael McMahon Mr. Robert Badolato Ms. Annette Brady
Chi, Lynn Harbor Cam. 9 Witherbee Ave. 98 Whitin Ave.
85 Nahant Street Revere, MA 02151 Revere, MA 02151
Lynn, MA 01902
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5atu43,us Pk1j/e -d Maiden FublIC Library
Salem Street

S a $ ff A oiqo eveo.-eM v O ,l Malden, MA 02148

Lynn City Council Lynn Conservation Commission Rovere City Council
City Hall City Hall City Hall

Lynn, MA 01901 Lynn, MA 01901 Revere, MA 02151

q

Revere Conservation Commission Saugus Board of Selectmen Saugus Conservation Comnissin
City Hall Town Hall Town Hall
Revere, MA 02151 Saugus, MA 01906 Saugus, MA 01906

+ 6

Mr. Dave Tomey Mr. Dean Groves Mr. Dick Laramir

U.S. EPA. Region I Faye, Spofford & Thorndike, Inc. Camp, Dresser & McKee
JFK Federal Building Lynn So. Harbor Development I Center Plaza

Boston, MA 02203 20 Park Plaza, Suite 927 Boston, MA 02109

Boston, MA 02116

Mr. Xavier Bertolino, Sr. Ms. Kathy Baczewski Mr. Peter Walworth
Chief, Executive Officer Revere Journal Project Manager

The Gloucester Corp. TransContinental Devlp.Corp.
P.O. Box 30327 Broadway 85 Merrimac Street

Lynn Marine Ind. Park Revere, MA 02151 Boston, MA 02114

Lynn, MA 01905
Mr. Irwin Nebelkopf Mr. Paul N. Varadian

Mr. Steve Ivas General Partner President
MDC TransContinental Devlp.Corp. TransContinental Devlp.Corp.

315 Winter Street 200 Lynnway 85 Merrimac Street
Norwell, MA 02061 Lynn, MA 01901 Boston, MA 02114

Mr. Maurice F. Kennedy Eastern Smelting & Refining Corp. Mr. Tom Kavanagh
Plant Manager Bubier Street 75 Rice Avenue
North American Philips Lynn, MA 01901 Revere, MA 02151

Lighting Corporation

330 Lynnway
Lynn, MA 01901

Mr. David Queeley Mr. Edward Patterson Ms. Kathy Thomas

MDC - Planning Historical Consultant, SRWA Director of Rivers Program
20 Somerset St. - 8th Floor 131 Walnut Street (Camp Nihan) State DEM, 22%Friend St.
Boston, MA 02108 Saugus, MA 01906 Boston, MA 02124

Mr. Douglas G. Marshall Ms. Christa M. Kelleher Mr. George Deranian

Executive Director Revere Cit. for Orderly Devel. 47 Rice Avenue

New England Fisheries Mgmt Counci 681 Boulevard Revere, MA 02151
5 Broadway Street Revere, MA 02151
Saugus, Massachusetts 01906

Mr. Jim MacDougal President, MACC Mr. Greg Keep
Essex County Greenbelt Assoc. 10 Juniper Lane Wetran Engineering
82 Eastern Avenue Belmont, MA 02178 1 100 Milk Street
Essex, MA 01929 Methuen, MA 01844

,NAM
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Ms. Grace L. ,yette Ms. Frances Nielsen Mr. Norm Gallant, PE
-8 Cooledge Street RBCAC Jecy Instrumentation
Revere, MA 02151 31 Victoria Street 5 Mountain Avenue

Revere, MA 02151 Saugus. MA 0190"6

Mr. Sheldon :ovitz Mr. Ted Karonis Carol Sinclair
5.. Delano Avenue Citiz. Orderly Develop. City of Revere Citz.Group
Revere, MA 02151 83 Pitcairn Street 67 Centennial Avenue

Revere. MA 02151 Revere, MA 02151

Ms. Katie Durham Ms. Margaret A. Harkins Ms. Joanne Oechler
30 Dartmouth Street 16 Norman Street Conservation Law Foundation

Boston, MA 02116 Revere, MA 0:2151 3 Joy Street

Boston, MA 02108

z

Mr. Peter Williams Mr. Burt Bryan Mr. Karl Allen
Daylor Consulting Group BSC Group 88 Pershing Avenue
Suite 216 425 Summer Street New Rochelle, N.Y. 10801
World Trade Center Boston, MA 02210
Boston, MA 02210

Mr. James Hohmann Ms. Kathy Wrynn Mr. Richard Weissmann
Riverside Park Assoc. Riverside Park Assn. James Harvie & Partners
Lynn Harbor Adv. Comm. 40 Reed Street 3010 Westchester Avenue
60 Dearborn Avenue Lynn, MA 01905 Purchase, N.Y. 10577
Lynn, MA 01905

Mr. Mike Kupferman Ms. Judy Brierley Mr. James D. Gustavson
Civil Tech. Inc. RESCO 11 Putnam Road
50 Sprague Street 100 Salem Turnpike Revere, MA 02151
Boston, MA 02136 Saugus, MA 01906

Mr. John Morico Mr. William Hicks Mr. Peter Rosen
Revere Cit. ior Orderly Devel. I Financial Place Dept. of Geology
89 Pitcairn Street Boston, MA 02111 Northeastern University
Revere, MA 02151 Boston, MA 02115

Mr. Paul Dawley Mr. Tom Maguire Mr. Ralph Branscomo
Ass't. to Senator Doris DEP - Wetlands & Waterways Ateys Point Engr. & Dev.Group
Room 315, State House I Winter Street P.O. Box 1415
Boston, MA 0213" Boston, MA 02108 Marblehead, MA 01945

Mr. Harold Everitt Mr. Romin Koebel Mr. Gilbert J. Maes
Sec:y Saugus R. Watershed Assoc. Planner, SRWA Forestry Consultant, SRWA
51 Harrison Avenue 16 Moraine Street 110 Jefferson Street
Saugus, MA 01906 Belmont, MA 02178 Lynn, MA 01902

Ms. Virginia Italoh Mr. Frank Bonomi Mr. Bob Haas
15 Undine Avenue Boston Gas Revere City Council
Revere, m1A 02151 220 Victory Road 155 Fenley Street

Dorchester, MA 02122 Revere, MA 02151
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